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t. 

mm t amsrn lawm t , 
mti£m&mmmzmiLxiiiiji-$> 1 1 t> 1> 

*fIJ^ D»> § ^ ^S'ftt & ffll9K<0flNK frit in 
ISU 

mmmmfeitcmmm%mm$mLxwm 
mm? § z 1 1 j: o , n&fsu t «n t ^Isjm 

mm^^mmimmm^ p c Mwi^wt 
[fisftis 3 j w^tv t'*j a ym^m.t I R F n 

St, 

imrnt) mt<m3immmmwizti^x , 
mmm^ o on^s^-jgtc&s j: t . rntm 
mmmmu &m®mimmm tx mmz 

T, 

sat fli o »i i mmmmt^mtotti ztm 

tWSl««HHc, WJW8^t*«|ffl*»IBIW!Wiffl#± 



[ iff 7 ] 3 &v > u 6 0>V vfflfrfcffiBflXs 

at, 

MfiSHgoRiiCs mriajifiJS)« y x h <oii»M 
mmimFmiwtfstk, 

mm i xv%2m&mmm&m%&mm* 

r y x n » teffl t , mmfflttfmmsmmmst y x h 
$%s! ut» 2 fowjim y x h h 1 1 i> 

»t & £ t c J; o mie® 2 mmmm v x h $[fflD#K 
«t«a«AH9K y x bsfT*s^i^fcc t 

hfdmmm^tiv^x .. 

»t) I Dffitt^Ri: , 

KIDftrH4U*^a«UTtJ< I DlfiAfiK^Rkt: 

t mm 1 1 3 »i i o imvismmzte^x . 
aet- p »«fce5"-f jse*- h tut? u . im-«^x 
yr^iT^fl^offi^-r^T^tejM^a^jgj^mfras'j 

mm*- b-snff Lfctt, w^tofeftfc^iai^isflu 

v mi , milBJWI^^PtfliiJk S=5r * JU«n»J£ffl V i 
[ 1 2 ] tmm 1 0 1 fc f ± 1 1 f B«£0fe iMgg 
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mmi 3 ] mmmmmixmm^tmmt 

iwe+»ac9»iE LJtja«8ftfci»is«a*E mm lx tm 
curat* 1 4 ] m*g 1 3 B««fiaai*ttttJ^T, 

«f|^^l-H'JfM?MH^ p c MWi «ft 

ffiffl fcftio TM3R Ff-A -^(OWIWWrtTWftffi 
M 251 fSJW]« U x h m'fflWm S W 0 * i 4 i 

[ffsRJi 1 6 ] man 1 5 leawfisisirffifcfev^r , 
#ffl#JSMBa vwiwaw-mtsbh i 5ic, men 

s-ifcs * ; t t t&mm. 
imm 1 7 ] mxm 1 5 *jtt± 1 6 mmmm 

HMft^«? -f 5 y^"fc[Bj«BLt!i)fe»t«(OJSJ 

ori&x 4 £ t t&mb'tiiss&m. 
im# 1 s ] m>m 1 5 &v^l 1 

flifieaiii^isfc, ffiijfjpfs^^jsM^*«8fs<?)Wiifs^± 
mi t TfeiMt & i t *w« t -t&mmm. 
1 tt&s 1 9 ] mm 1 5 $n l 1 s <ov vj^tE 

<9*«flH±fcS* LTgSW* £ t & «tti: 1 4 fsiM 



[|»«JI 2 0] m 1 fc Jt 2 fl* 
iliSmoREIc. ttEffllMttftUX bWKHrtTHtt 

file® i &£vm2wm%mmwimizmm%.m 

mmwmmmizmmzm ixh& mmmn 
mm uzm2mmmm oxh 1 1 1, 
*w-6 i 1 1 j: o flawass 2 waft /gj«u x b 

[flt$3R2 2 ] DM 1 5*^ L 2 1 WV^fl^{cl2 
MitB$^jS»^«P$n&^W (CUT, I Dt 

m 

CWSJS2 3 ] asf««2 2(sa^eawt6»=i3^'c, 

vTftx-mm#com^Kx<nmmmmmmmi 

mm%& x o%mmmmwmxmmmi\ 
mm- p ^*tf Lfctt, i*£»i!>iuwiii&iiii u 

xn&mmim oct mmt -t&mm. 
[ men 24] aw&a 2 2 * *i 2 3 tem^fSiM^^ 

[Wfl«lffiMftlfiffl] 
[0 00 1] 

K£><7)\mm.&xmmn : mzM-tz> t>«-c*&. # 
[ 0 0 0 2 ] 4fc, *«»fl<^as» ivtaittris 

t4, NT S C^tOfl^b a XSWMSfflfflflfi** 
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■C* 6 J: 3 (C Ufc *>«KBW- 6 fc «T* 4 . 2 £ 
[00 03] 

*3*if*»&, *WU:?«i:*>IH*, WWrflfliLT* 
^4. ft*, WPTrH^yay»ai«1fC&, 

4. £*U4, SPIffl/tya>ii^J^*RF3y 

£f:6ffl1-4k<OT"fc4, 
[ 0 0 0 4 ] Afc, iflt^Wfiit L/C, 

[ 0 0 0 5 ] JJEftstw. 
6S5»a<0-ff!4: UT«W*KS«it*BI 1 1 l=v 
1\ Hi l tcfcwc. 8 0 1 iiHMft-^£5Mfl-f 4&fi 

is, 8 0 9iiiSfi{S8 0 1 tituttftn-f tajsj-fiw 

F3y/W. 8 03URF3WW80 2«iafll 
y^l/X-f -y 8 0 4(i&fi«8 

Sfrf 4gm s o o scogfiryf- 

8 0 7lWfVt'y 3 H3^*3S®r*BP+a 
— *■ . 8 0 8 (4R F f - * — 8 0 7 fc J: ►) flWSft fcW 

ftfi#«%-r«Ktt%iii», s i oizmms o 5 
[ooo6] mmmz^xm.mz> . ±ie«fc*j 

*vt, 5Mflffi80 l||TttRF3>'-'W8 02|Cj:"3 
-f^ y A->VM 7f803 TaRSfut JWHfcfi^ , 
ttV 8 0 9 frt> cDtt««#TiW* £ . * L T JM 
fl«8 0 1 ll^C«*<^fe^fc&fS7 Vr*8 0 4 £ 

rti/c&nts. sraaisosii-wisasryT 1 

t80 6iRPfi-t8 0 7 THSWfi Udtf <^ 
«ftW4HI»8 0 8)W!fcflHS^S:S4t. &N9f8 1 0 

[0007] 



ffi L ^toiJfEjMTIi , J« £> fufcSWC ft 4 fctt , 

mk*=F-m% znmm t mm t an(c&£UHF*a& 

Tfc *&$3g|£ft* £ 1 1 Sft LT ^4 „ 
£0008]**:, ±ffift#£>fiS3ami:, iMftH* 

SA { /J^ ^ v ^ t s « comWtfiz touted 

mm&tf 

[ o o o 9 ] § <5,t, sfltrt-f j/*a ^jnwraaaflf 
t o o i o ] ttc mmiti, mmmziiRP**- 

[00 11] i^HBtis ±IdWj;^^*«tWri1 
JSj£ & JWBrt- 4 ftV)fc * S nft i> <0T, DMS-f V t' *J a 

m«*^^«^^(fc^ffl^Biffi^4c tm< , 

[00 12] 

i t gas t tz mimm t m\m t <o 
uzmmuzwmt mi. m&tmfrt>*mm 

4 1 1 1 tc, vfi ^11*^ e^*wr sraaaacwfli 
4 z t zmmt t , Me«s<^£ 
mm t mm t mmm * m±t 4 z 1 5- w& 1 1 4 1> 
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t oo 1 3] sit, *mnm&2£mitom&. 

<I#*ffifflU «m#a£dGfSa^£KIW:, PCM 

too i4j stfc, *»B^is*ja3fc:ie4ito»Bj«, 

WPf £>* g MI ^ & h R f 3 >v <- ? £ ffif £ 

mm vxbt ixmffi.&imgMiTbz&mtm 
mmwmm t , msiismok y * v <»mn* 

* h . <}; fttf , N T s c jffinWPr V t" i/ g 

COO 1 5J ifc s =*«^i»*JB4fciBiW>Jtffltt, 

««*»t«ifc«»«tr*ft. *»!BfcJ:*iir, NTS 
cj^tfflwif-n^ g y»a«flr HWBMTt & bbi> 

[ 0 0 1 6 ] ifc. *36B^tS*«5fc:i5iBS<OS|B3tt, 

fci^tf , nts c^^fs^r u g yumgtm 

fc tile, ^/HvtXiflWP&IHSU Aft 



[0 0 1 7 ] *%0J^ff^)l6fclE!««%HJii, 
fcOTM, *SWHfcJ:*mr, NTSC^sWlJprP 

x oiiz%;-?x h*mmmmmms:*mT$ h . 
[ o o 1 8 ] a fc, **wfroni*JH7 hbkowbuu 

mbmsusftiizEk iximti^m^msm 

[o 0 1 9 ] a*;, *»i«^nMt)fl8i=jett(09vaut. 
jm^ 9 j^i srtf * a k 1 1 tc , nwHu^menaak 

- b <fc 0 , Smt'Mft^ff -5 J: -3 fcWUfr tf ? 9iiVJ 
«>mR£Sa»Sm« i: i: t»fc, ~?)W**0)m*m 
[ 0 0 2 0 ] 4 ft . *!6Wf*Il9iC|B«WJ1(±, 

mrn^wmmmmzn^x , fri2iifi«iia»n 

mmmmsiM&mm. oxb mm i t^m 2 <om 
mm v x h mmi 1 1 1> k, ini^^fasmft 
ffi^frie2iMwssifsar B i-r'-3£^-r^c t tcj: 0 mia 
02 «afiJ5i«'j x h * ni$£OT6imJiittft y x 

JWfsufcWiifiiiiSfi^ filers & . 

1 0 0 2 1 ] ttz, -vmm&iL 1 0 fctmmw 

T, 1 D fc(W> I D$mmb , ttHtcjfe 



(6) 



Wfflf 11-346356 



vx-fc t . mmz J:ii»» ffi^m^x y r^raist 

[ o o 2 2 ) at, wm<r>mm 1 1 izmmmw 
j»fc«M*WI*- KfcStirU BMKfex y r rttiSfl 
hm^i-^x^mmnt ntummimtfR&iz 

m^xmmmm a naHimH: zmitzmxh 

[ 0 0 2 3 ] 3 , *«ajOlS*S 1 2 £m<?>m 

14, #jB*fctt!MR4 if <?)^*cO'[P8 * Hia 3 -e*v*m 

it»x y r^tsi & «Tflgtt«* t> ft^BKts 
wc , sb & 5r hum* h vm mmm & rat 

[ o o 2 4 ) 4fc, *^«iirs3R 1 3 tzssmm 
mmMmixmmtmm t mvmt 
fdmpmmzmtir.i^&miTmTh->x . n 

K»SW»^5fiatt«iTBMtLfclWaf6^ i: * 

f * t k tts «e»ffl*»fe sj*wmm- 
wtfWnLrgfiL, WfetftMa, mmmxh 

ismifti semi l-c stwsssflt* c t tc «t "j , % 
m t t foigiMS^ & & z t zim t -t & & 

Wife 4. *WJHfcJ:*Uir, ttH*tfc*fflJl!UT*lft* 
[ 0 0 2 5 ] 4ft, *aWfc>B5l8H 1 4 KiSKOjgBB 

P C MffWl^ b «fflB<0JBJWiH«)fl«M-*3WB«l 

eaw*»t , mm t mmm^mmmmw&omm 



1 0 0 2 6 3 4ft, *JSHH<Otf«a 1 5 (CiSaa&H 

iixfc^ii gat . wpTrufy 3 ymi&m-t r 

$>^x, mmzm-^xmBRF-f^i-^mm^ 
vm^^mm^matim i , ®& Lum 

i, mmmmtvxhcom&xmmmmt 

■kw&bthhnx'hh. ^mzxm, ntsc^ 

ft*«rafir, #-BiiS3a*«fflt6«^j; o t ask® 
[ o o 2 7 ] *«B^ms« i e 

tS^fSt-fSfceOf**. *l|BBtJ:*U3r, NTSC 
JWtOWf-n:^ a ^&jMS<i«BBS:*f S fc t & 

«ttft*fsr»CH *-J3ttRfcttflH-4*&J: 0 t^ffi 

{ 0 0 2 8 ] 4ft, *W&0m$Hl 7KIB««0|£BB 
Oflli* C i: *W» k « tw* & . #JMHfc 

ifuf , NTsc^swwu^nri/B vmrnwrnt 

%^-thbbUz, -?W<A9iWm*1MU %m 

^pimbmmmtmmx, %-mm*m-t& 
y hmmwmmmmmu ■mfwivr 
vi? a yim^&mikMmmmm$M%®mt& x 
o tzftix bm^^mmm^mmmx^ i . 
[oo29] ttc. ^mtmm 1 stcen^n 
m% i5%^i 1 7wum^t!e«s«te)M^a 

ftS. *$tmz£tll$, NTSCKfOlffUVa 
^ttiSSil«SE**f * t b fcfc, ?;H^«^J 

3>"a >^^ramafflaH^nww6fiffl-r& J: a t 

[0030]4ft, *«B^iS*5 1 9 fcM^JI 
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AXiOft^MMU *- 
»H»&ttJIW-***J: 0 i JM^WEil^Ji 

1 0 0 3 1 ) sfcfc, *J6BHwm*«2 0tc32tt«36W 

i±, $ i *j j: im 2 vmR&mittivtmm 1 5 
1 9co^i ! tiMzmm%iifcimi]mzm-fh 

*n*Mi-»m HflHRa 5 «U fctf * a fc- fc *> fc, 

fc, tt£fffl«J:tW2^«IPSniff(£fl4r&Jitt 
*flTaHI*tf 3 J: a (cMW^a-r fc ffltfS t 

[ o o 3 2 j *i£0j!coit*ifi2 i tiaaoifiBfl 

ffl L , MHiHUMWiffn^fflm 'M h fcfcSS 
2^MfSJS]«U X b Srfflffl-r S fc (, fc, 

*s«if fti* BJIH2 a^issfisiaiai-c^flw-* ; 1 fc i 

[ 0 0 3 3 } *fc, *««J!^iBSJS2 2 tlH««l6BB 
ftl/CtK £ & imafc1-& fc0>T*4, *»HI£J:*i 

e^ttjv^ , fi^&»raLfl»ati»±Tr4i«MMKBstr 

[ 0 0 3 4 ] 4fc, *SWfc)W#Jfl2 3 fcfBBcof&Bfl 

mz&f%m~- vzrnn fc . h-««x y rfl-e&fi 
Lfca, f«)je»fefifti#iiitiBauT fc>»sf 

* UtiSHSra ft (OaBR*fc«fflTS fcufltis DUB 



»»fl3fJfcll^§MMiW E g«^fflv^H^Mfl& 
tPSr^w fc OTifJtOTM. *%BJtcJ;W4\ 

mx$ i . 

[ 0 0 3 5 ] 3 feic, *9HIJaffi*a 2 4 fcfagJOTJ 
tt, fM2 2S«i2 3IB««te^Sfcij^T, S 
ft*-h'T'f45ifiMf*rf3 i DWBfTS 
(4, WP^^t4»=5rfc'(?)**^ffiffi*ffl^$^v^ 

T , 8iR*WiSLtt**IWjM- & WKmtTffi^ttffiT 
[0036] 

[ mxommcQMM ] ( smo^is 1 ) i 
im mmm t mmm t wimic . wstwt^^^-t 

mmmm 1 (4, *r<o3I^ i , 2 *j jc^n^ 1 

3,14 fc|«S#ifc$fiBJ!fc*fJSf * t «T*>4 . 
[0037] JJlTfc. *f£^«^Jfi«m 1 toviT . 

Bon^M fc x «mt & . z z ximm-f v y * n 
[oo38]sii (a) (4. ^%mommmm 1 

ftfefeS^H<Offlj«E"Cftft. JfcfcHl (b) i4[aifsjS 
SBtcfc tt & #i3^IUS^ffi)3g S: Ki?W & 7'n >y ^ BIT'* 
&. Hi (a) fc±>W£, K4SM«aSt§, 
fcTO^ftJS. 4(4f£m^J 1 t«f«*nftJB5frrft "5 . 

fcO6K<0it«>«-7-f^^K-**=firt*. 2(4*11 

A-t* ^ *6^)^*(4fffl i X v v$r ^ . 3 (4S*l (cBSS-r 
S , mmi fc T c?)«ft^ , 5 i4«ffiM 3 1«8 S iitc^i 
aHBtttt-r^^, *i^#fc^ic?)gf± 
# fc <9£flStf»fctf><Wf ^ fc°-^ ^ fc" 

{ 0 0 3 9 ] ttz. 6 !4l6ftfl 1 ««|§ffi^(?)iiJ^(GH 

(itwa 2 co&*?m®mmmmmz*ix& 

C coHi*J K %>ffi%> 2 5rBBHfcTVk$. 
[0040] afcUffKov^TBlW* . #» 1 , 2, 

gu4. «a*4*>^sm^3&wtts-rm#&J5iiJsiBcf 
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mmifi f oTfc&mi ffigt i . tpmm 2 ass 1 a 
mm icoimz ztimmmwm 1 2 t,z$m ix 

flM9 3 14, TOOK f 2<WB Lffi^£5?fl 5 

18+6 1 , ; fit »fl» i nmt&ftmi&ffl ix 

[004 1] 03 fc^«t LT?»^ l »f>»k 

Rd 3 0 2 fc, PC Mft*fit# 3 0 3k, i-^Afflffll 
^■3 0 4SrfiSl,)tt)<OT'*>6. PCMff^ff#3 0 3 
W4, S&fg m 1 «JS*4 *»fe<0»J»flWB t^-CVi* . 

mx'htzt^Mmm. mtfwtmw. 

[ 0 0 4 2 ] H 1 ( b ) {4#J^0lU!JK)7'a -/ ^Ht« 
LTM«. 1 0 1(4, flU9*>6ftftLfei!A 

«*fctt*Wf k k fcfc, i««3tli+fi 

Jf«&^-rS^46^ill«MM^SDs][gS§l 1 0 
2 k , *j*«#fc AftJPfl^k itzwm 
%timt &*mmmmmi 103k, 
tso»+&waiaffwaHiBiHn 1 0 4t, £*ia>#iii 
"j mi mm o , «-^<o*# 1 1 o 

1 k i*Uc«K«f*ut«B* 1 1 o 7k<r>mm.m. 
1105k, sassfflryf-M io6t&ffitxv&. 

1 1 0 7(4*M*«s 110 1 fcftKWWMWffl 

i o lA^^wfs^t^fi-f, afm*s 

ttSftKUTW5rV\ 

[ 0 0 4 3 ] £TF, H2 tffl^T , 6M«&3£tfT 

iSWWjfOTfcff^TvvfrvWtti, *is}!4, K^tt 
WSOTIlUW 110 2 tUffS-tfT V^4. f UT-T 

hx^wzx^yifttf^-f-Lx^z . * 

LT?feff^li4»fc. ;iitiS*$*ut«l*436»t« 
jiff 'J ? h jKfijr v vfr £ fitt L T V i & . 
[0044]* LTE12 ( a ) fcjjrfrJB 1 Mi L-T, 

ssmE 1 «*4^«« ■ ff^fi^fcaniu^xx 
ssrs fifcjusa f i ^iiMissfg^^iSit+s . ; toe 



4. i<of i, f o»ja«9fti4, amu^x**.*®* 

[ 0 0 4 5 ] ig*4 & o£j»ffl«£ P C M m 

Lxmmmzm&ixmi-mm, mn-mm 

IHRf l«5!Ha«ftS5e©t6. ^Ok^»ft^3i4^ 

ft^ i ^mmmmm^^z t wiwx* 

[0046] #012 ( b ) St$2Mt UT. * 
«2i4, SffilStt^ffiML^KiA, *ff%^g^T' 
pittas. f£"CfiSiUfc«flMi#J:«^rA 

^(OMMSHiaSf 2i4Vfjtmi!i£& ; &x^ 
[0047] UnlX, +HW2Ttt, «fi»l**f 0W 

ffl L^fmi4"=5c i^&v \z k t *o* , * £ 2 li, 

S iiT ^ * jW5*»* * - ^ - UT v ^fc*IS 
3 H . « « 2 f> <onitt^iNiiSMin K ^ ^4 Z k *» 

[ o o 4 s j m 2 { c ) ^tiHSti lt , mm 

Sffl^ST'fc^ik^ai.. *£*WgfflLfc«MMW± 
«)PCM*j*rflr*6»fe#?r<nmr«i:l:«,K, yXf 

AM»Hi*&>fe*i* 5 wmmmtu tx , »ft# 

[0 04 9] ifff^3T(4, «J^2^f IcOJSJ 

ft LfcfcwtsaHB-f ut, f i mmaz^mim 

[0050] mm. f i <onESfe^M Lfc^idtQ 2 a, 
f omwwxnmmmir.ix\^cDx\ mm 
■^^mm^b^mmt. f o^jsram-rssd^i 

'St IP^KSMif ; k h . * LT^fflM 1 (4, 
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am mtr i c 1 1 a o , je#i»*&> <=> wki^ 

[00 5 1 ] i(?)J;ofc, ^asn^HW l teJWar, % 

g^saofi-f-c* hzt sumti t , mm* fcttw* 
fMB^fgjg Lfc jsi aswcsia i x sag* § . ; 

com^ Sr +««(ijHI»:mif ^ fflK t fgilt & i £ X\ ? 
tilfiiJw^S^ 1 1 «»*ftJij 3 h tf)g0lt#i»33ffift 

[00 52] *tJ*3HlKWK 1 T'i4, <frttB* 1 o£ 

ztt,ztm%mixmi$, mmkmmtmm* 
s ^ t it>h , ttjfl«jm«Aft#£ tKattf a z k \z 

[ 0 0 5 3 ] $ £tc, JJ&jtfcaffiRI 1 T14, 4«£ 

star ffE^^a LreaBtnur-rtitj&t'c* 

tSii«gt5rS 0 Sit, *a«BlWfy 
* Mt ? firt: ff £ P c Mitt h J: 3 fc L & 
w U: «W)£EIBff^ft3Ers«*:fflV 'SiH TOST'* 
5. 

[0054] ( 2 ) 3|E|Ufieo®Jffl 2 U . Jffft 

<f~rtxmm* ! &whz h%< mimm&ft t s t » 
vt>i. mr, *m?>mwcr>Bm2te^x . ek, 

126, H7, [38, ®9%ii1f&lt:m^X%ffl-th. 

mmmrn 2 14, «cDif 3 * ^ um$8 7 » 

J;?/W*iMl S^v^LW^l 9tlB«a*i3t»!Bfc« 
[ 0 0 5 5 ] 134 l4*3»flO*||«JB(«2fcJ:*eaa!j 



mw&wm 2 wMamtm* , mm t «jt 

£0056] 

m — *f 



_fl_ 



04(CJ3^T. 1 0 lliSiliSrff ■Sa^lK, 1 1 5*4 
W&^mfhmtT>-r1-. 1 0 2(iIffUt>'g 
VlE^S?6*i-5RFawC-^. 1 1 1 lifflffmEEEK 
JEtfcMft»rr«Rt*«EBMIIiMiai, 1 1 2{42o 

(oxxm^tm^hzkx'ism^o^im, 1 1 3 

«2ooAA&S*3rrs^f:T'&jiK*tfas^ 11 

4 ttwms^fcfc t t a a s s mr v 

^. l0 3tiHto^«A^i^g(«afl^, 104 
(ij1«mtrfl^&^^MWiaHSm?. 105 
{iWI^SrA^t-Sfcto^PA^ffii 1 , 106l« 
ffe(I^£A^t-|.^cO«A^*T, 1 0 9fiT-;-n 
^fi-fSr^^^taffli-fiADay^-^, i l 

oiiMimzmmbimti a wtv-^ ,107 

ii; WiMft^B 1 0 1 (DHiiM^T 5 MttDIK. 1 0 8 (4 

itiijffliigs^ i o immmm-thmm^mmu, 

1 1 6(4^<??jMft^Sl 0 10»5lfcSIW&fc»<OS 
[ 0 0 5 7 ] 11 7tl55Biff 35Kii!aa, 1 3 

2{4m^&^i-r-ssfir>'7 : "^, 1 1 8{4tim^vb" 

i'ByB-t^WSttRFf-a-^ 128(4»Utffi 
t«t^ojWl«t-^t^®ffililf«», 1 2 9(42 

■o^xmmn-t&zbX'^mm s^, 1 3 014 

HWlJfl & gl&PSt* AG C mft, 13 1 (4+fflJD 

«ft^^^i-r^^p H WMfiiH|g«, 1 2 3!4;« 

Sff^Bl 1 7*W#Wft«l»lll», 1 2 4f4MffllEIS8 
1 2 3j^ffl«[*iSffirt-*<0t:ffl^SPBttllll», 1 2 5i4 
rV^/HI#5- T+n^ffl-^waJW-* D A a yrt- 
1 2 6 J4A^ff ^^ift^ii t ifcBrt-* 3 WtU- 

^ , 1 2 7 {4 2 ^sssow^ii w* ha*-* fcayri- 

-yf-, 1 3 3i4^^gftS«l 1 7C 
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1 1 9immzm^iih^tht^mm^. i 2 0 
mmmmm&fc&mwmmmm. 1 2 1 
(4BM<i^£^t&fc^«»aj^^, 1 2 2im 

1 0 0 5 8 ] a*. 5 0 omimm3izaimztitim 

F*a-* 1 1 8 fcMMt 1 2 3 ti3«|llB 1 2 4 fc 
1 2 6fc«ffi^> 1 3 3tm^ti 

S. 

[ 0 0 5 9 ] 4 fc , 501 tAjB#£3 

■SraffcfflW* 9 , fflftffli 1 10 3, 119 

fcSrjfWEIJffil 0 7, 1 2 3i:ie«H»l 08. 124fc 

[00 60] gfc, 5 0 2i4if$Pg3fcI»5ftfc.X'< 

^50 2(4, iww h^aHrtrjaisaktisa 

fc-W9fM&.lfcfc4 ^Mfs^^ hfoiitiMLXMii 

-tthnvb*)* mwm&i 07 . 1 2 3 1 ewhb 1 

08, 1 24iRF3y/\'-j' 1 0 2tRFf- A — M 
18fcT«$ft£. 

[ 0 0 6 1 J 4fc, 5 0 3iilBS«4 fc!2e£ftfc£fi 

mmimm-h t . £ oatemaMfpNa 5 0 3 14* 

d , MtPian 107k icnem 1 0 s t ijxsr 

[0062]^ fc , 504 nmw 5 tseiistifcfltt 
*«9#i^R-c»&. ;^M«fji9#x-m5 04 

T*0 . WAAW l 0 6 fcrjy^v-? lio.l 
26fc«*Pigi91 07, 1 2 3fcT'tM£fl£ 0 

too63]Sfc, 505 \mm 6 tEia^^fcww 

0 5\mm**mmmm#m-*±.££A ix 
sstti h<nx-h o , mmmmm- 104, 120 

fcMWffl»107, 1 23iny^-^no, 12 

6 fc£fi&{£ 1 1 2 fc T"«3 fU . 

[0064] ^ fc, 506 ttif*B7 teasixfc*^ 

0 6 1± , «W £ P C Mfl: UAtKH^cllBI^mRffl^ 
JifcSfi LTffi£t& fc^T* 0 , tRWJift? 1 0 5 
l%FWMf-\ 22bAD3yrt-f 1 0 9fcDA3 
yA- * 1 2 5 fc 10 7, I23t3ynw 
* 1 1 0 , 12 6 t-&jt»l 1 2tW^mm^ y*l 

[00 6 5] IW^fKJMfcffifflnJfl^Jf^iti 



14, H6fc*»vvc. ^3 0 7T^SfLfc/iJ^«i*co 

£ fc r & & . z <7)wmmizm*s&%jaimm 3 0 7 1 

[0066] «OBfl!tC-?ViTRi!W&. H4fcfcH 

•c, t«fc4^fi^ai 1 7«»aiix*yi3 3# 
ffsii* t , aijpmffi 1 2 3#»tt*niM-*. *is 

Kl 2 3(4, %m®3 0 3^W^T^^&-iI 
Og'ftTU^fc, RF**~*-118fc1M»t*. R 
F^ — J- 1 1 S^WtRtftfjliay^U-* 1 2 6fcA 
#3*1. JJfjeotttlWtitKSfft*. *<0jt«teJKJ4l|ilJ 
f 1M 1 2 3 fcA# S flh . MttmH 1 2 3 tt**>J.t*t 

WWtJHS^ J**y -f Xfc 4 & 5 y ^jUfi-tCD^vi 

S§ 1 2 4 fc U X t- fc LXsfflkth , 

[0067] *fc, «ffli:M-)t, mmmmi 0 1 1 

'SffSSl 1 7M^'vwfc/tMffl^ 1 0 3, 119* 

itLxi-~y>vx'&mztitdk. m^zx mmmw. 
1 0 icomm?yi 1 6^ws^t, mmmm 0 

1 «0JfPls]Sg 1 0 7 (4MffiiS^ 10 3^^ L T WBBB 

1 1 7^mfnaffii 2 3twu wfteeauctewirflKr 
[0068] ^fi^a 1 1 7 eofj jjpmss 1 2 3 {4iait0 

» 1 2 4 fciflffiS^TV^fci!W»^t:^nr«KirJail8R 
covxb fc«*fflU iWSAttlft U x b fc LTHt>'£^ 
GttOH 1 2 4 (3lB«t-& fc fc b fc, jfflftS-T 119, 

1 0 3 £fr L-cMfi^s 1 0 1 fc tarn-*-* . am km 
1 0 lttttwaswi 1 7if>bmtoiixf*fcmm£ 

tt0»l 0 8KaBBt*. 

[0069] ®4fc*jnT, mmmi oi<mmm 
mnm=F 1 0 4 fc*h«§^<^ff>fmM y 
mtAJizn. s ^ fcttaL*jj*F 1 0 6 fc»aa«»*> 
4««fts*&*A*aa*i:, mmmwi 0 iowjuphi 

1 0 7i4!aif« 1 0 8fclBi*$^tV^»S^l« 

-^114 ««Sft*fiAfct^ Lfcf*, RP3 VA- 
^1 0 2*«ilftS€S„ 

[0070]$ fet, 1 0 7(4, I5g^jij Ufcl 

0#X^fc4 0, RF3W?-^10 2ORFjai!ft» 

Sri9ffle<0OlHi*£fcTWj^^ h/l'tfttScLfc 
«, ^77f^ ^ 1 1 4«*»»fr*3 < LTJMfl 

fg^Bl 0 1 fcg-ft^fil 1 7-C'^ED^TVi|,t 

(0<o-(jij^^ Lfc h <nxh h . 

[ 0 0 7 1 ] 4fc, »BJSJMW4«aA;W 1 0 6*' 
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l o o 7 2 J ;;t, fl^tftMH'saiflPft Hutui 

wttiis ^r Fm^^^H6 t^tM^m^ 

K;l^3 O 4J£lT(=t-*(eS(**»4. J: -jT««1IB 1 
[00 7 3] BWfcfcWC fHlKSl 1 7<*W 

wmwrnn- 1 2 o ^SNxa^^MiKftfi^ u ? 

XXMS^A7j£ft£fc, Sfl^fil 1 7«{filJHP[n]S# 

1 2 3 ttKHQft 1 2 4teE*«tiTVi*31ISiBtfc« , J 
XbfcWWWfcfcfcfc. RFf i-t 1 1 8&!(lf££ 

[00 74] iftfcJO, ««riHBl2 3tiRF^a- 

-r 1 1 8^ijg«^i«attij'5Mx.T. iMfi^si 

ft 1 (c^«tOko«r)»i.«Wsfc*fi J: -3 fciiiifr 
3, 4fcffiK»<ofll9fl»i^W Sf^i. M0PII1K1 2 

3 rat«t5«™^^( s >?%m VXW *J 9 

[0075] <L £ T\ gft^S 1 1 7 VSfHfrHtt& LT 

3 ^lc]affintHRi:^mft«>i«l8[Wlc^'L<> 
-aLTWfrn.rfcjK^ a^SSl 1 7<?)RFf-a- 
-M 1 E<nm^^i5XTlziy^\y~9 12 6<7)&Mz 
IA(I^Ii«*i.TvvS:n. ±-)T, SfS^gi 17C9WJP 
3^1/-^ 1 2 6<7)£U^£^~?L& 
Wb* S&fHIS|»l*M Sy^t5SfflJW»OlflfflH^^- 

<on#HSFJJiiffli(i-Sf * s i t *> & , &m rarra-s&o 
mm, mim^mtinzmth. mmmcom 
tomtit* %\mwi i 7mmms&i2 3i$a> 

l 2 6tcj; 9tttfJ3fefc«mffi-9«>HH* 
[0076] -JRt, JKV^SffiffllM.aaifSS^SE 

08 (a) t^-rj;d^<i;^^ftt^ 



£flfcWU *W!W>3aiW>J!fflR2'CH:, 08 (b) fc 
[ 0 0 7 7 ] £ ZX\ HWC, fliMOSSllllWS^KffS: 
JJtoJfcflWHRS at n § . *«JtlWiBtff«n tW 

SSg^HtSliX7t^T^^S<?)0jffl|(i , MftlcBI 
[0078] *-JWlMIS;*ttffl-tl>*^*« 

4. 

[0079] JJLh<0«A*>»?>, S^fHyg 

mmmcoismmx'ii, ^m^~mmmmi 
[ o o 8 o ] s tfc. *sgfe^fl09&£Krcti, ^ 

[ o o 8 n ££-e, iSftss i o i frioimmmfim 

IffififKMSiS^ 1 0 4 fc Art 3ft* t . iMfl^a 1 0 1 CO 

wsmm 0 7«. 

nyA-? l o 2K(U*i-4. WflHS^iRFay^- 

9\ 0 2l*IO^^l 12^T, 09«Or-^6O 5<?) 

[0082] wms^*«nis*ifc«[(ws^*seufc 

XffiKKl l 7T(i, (WMt*6»ftay^p-^ l 2 6 
KTiTiiJWI^^}lfjtliLT»»^«^ 1 2 0^ 
i^t:J;0. )M€^ai 0 llcttMSii^Hna 
S^^SfS^Sl 1 7t=«iSiiJW1««HltljMM-* 

[ 0 0 8 3 J iMffl^S! 1 0 1 Wft^^Mff 
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0 9 ICT AD^^tlfc^fiWfPMlBlifl} 1 0 7 fcA 

1 O 7 H:*ttRr>fcSJ»fi^* $ £>fcP c Mlt 

-fS^f, ^PCMftf£RFn>'A-?10 2fc 
PCMfl^teRF3yA'-?10 2i%9£j£ 
» 1 1 2fcT, BB9«-5*-^ 6 0 5*>*4HcS*$*u 

soasxi i nzmxmmz-hi, 
[oo84] pc wm^mswzmimn^mi 
t^mmmi i 7-ca, a wti'-* 1 2 

2 3iiPCMfl^-S:DAayA-^ 1 2 

sMtfrr&fctkfc, w^vf-Ej»i2 7*pc 

MW^ffifflMfc^ 0 8ti I. . DA3^W12 5T 

p c Mit^s ^m-ttsca utww^*^ 1 2 2 

^0Mrf6. £*xfcJ:9, a««4fe»<o« l 3«ilcff!3r 

[0085] z\<DX5i/z, *mm<DBB 2 izx zmmm 

mt , ffifflfcft* -o T*BK«l*W>R F -f A w»E 

»wrt ttwuea fcffif?Mftjsj« t am l , « uj l 
&m»*aiiraai3Kyxh fc ixmrnrnzmazv 

/l^ifcttLTSM'ta J: :>fc Ltw; fi^tyg yjfc 
«fi33i£|^3S-r 5 - fc j^CS & . 4 fc, "?;MV<U«Di* 

[ 0 0 8 6 ] 4 fc, #ffiflf«iK3 "5 <0«?«#-£fc 

4 s i o fc . mmi * ffifflna^ts® we &t @» 

Wfcgfl:*-** J: 3 fc LTfc "5 . ffifflJM^W^M^ 

fc ^>ft V U^PTHl fW § WflMsSiSS £ 

4fc, lBMR(g-f<OHJllI^-f5y^ 
■CTO»<SrW l 5j«t 5 i o fcLTfc •) , JSI8lR«WJ 9$ 
iifcf^ft ^ (Wfc-*«fth.*fl9*-C* , HJf 5rffi«^)W! 

[0 0 87] 4fc, ffilItWft¥S-«Vl*fl8^«ft^ 

itHLteatfi J; o fc utw, j£nsa*»&£ 

•f&Zk * . 4 , Wj&ft^& P C M-ffc U , iHHft 

x\ mmm o a sjs^^ks < 

U ftffS^^(MW^i»afe £ fc 
4. 



[0 088] NTSC^©»fWty 3 y 

wsBasaitt^rt-* 1 fc *>fc, v/wc^«awt« 
mmmtm^i n hmmnmmmttmmx'* 

S. 4fc, W*TV^;UTUe^g^ftjM^»)ftiHl 
ft VT R^- t'-SWfcJEffllT «, i t ^«J^T'*) I. . 

[0089] *»feco«2tliry^;Ht$^ 
fcW^ffi-^ S: P C RHM-* J: a fc LfcH^tiS Ufc*t, 

fc, 3^js<o^js 2 Tiaw^nf^ a vmnt IX N 

TSC^Srffl^|.J;-5fcLfc^^Uc^ PAL 

[0090] ( gttoffin 3 ) c: <omm<nmm 3 a , » 

BB«^l*co^ffil3fc-?HT, El 5, 06, H7-. ISIS, 
E! 9 45 J; 2 m K ixmWt & . i eoHJfi^ffi 3 
*SO|f««8, 9*5j;?/ffi^]S2 0, 2 1fcIffiBt 

[ o o 9 n m 5 is^meommm 3 fc ± s 

»3fctift6fi-W!jfr*LTV^. 4fc, Ei7}i*^ 

8 i±*$>wcommmB 3 so[!««fHiMttfti * , f&m 

kcr>MStX"mLX^&. 0 9 {i*56BB«IUS<0^ 
» 3 ««MWI# L T V ^ & . 4 fc* 2 [i^^OHM 

3 «JWI«« 0 is J: i/ja»»u#ia»is: 

[0092] 
[*2] 







fi 




fz 


fn 


f8 


fl 


^4 


ft 


fs 


fa 






fn 


'n-Z 


'1 


f n-1 


f 2 









^fcfcut, 20 1 At5it^2o lBimgatftom 

^fl^B, 2 02A, 2 0 2B!2ffi?PrVt'i- > 'a>^ 
ftft^iRFa^A-Jf, 2 15A, 2 1 SBUMff 

mmizmttcmmsLX'?mttmsmmimz. 2 1 6 

A, 2 16B{i2^A^m^W-r^ifcT^fi);-t 
2 17A. 2 17B(i2o<OA?Jfi^SJB» 
1- 1. i fc T^J«W6 $ If, 2 1 8 A, 2 18 BttMff 
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19 a, 2 1 9 B(««*as(tt4a58ftr 

2 0 7 A, 2 0 7 B(4JMW*»fe<0Aait*(W»fc:«# 
SHtfJi-ftfcfctftfMWKF. 2 0 8A, 2 0 8 B ti« 
«SWt4t6^W»W, 2 0 5A, 2 

0 5 B [tfftBfg* fcAirf- & f&WffrtJim?* 2 0 
4 A, 2 04BU«^#tA* , TSfc»^««^*(B 
-T-, 2 1 3 A, 2 1 3 Btt7*n$W*'?y*/Hl-* 
C^ItJADnyA'-j', 2 14A, 2 14B(iAA 

mm^mtm-t^y^u-^, 21 ia. 21 

1 B(i:;c7)^gfS^fi2 0 1 A, 2 0 1 

ft«, 2 12A, 2 1 2Bf4*lJfflH0IS&2 1 1 A, 2 1 

1 Btfffi®mm-&v,£%^&mmffi, 2 0 & a , 

2 0 6 Bfi.TWS«rS2 0 1 A, 2 0 1 Btf9!&5££ 

a»Lfc y . £«oj*»i$gH2 0 1 a, 201 Bicar*- 

£ ^I«WfS<7)M Hi £ ©jr*- 4 fctfxotft fflS»ijf * y » 
203A, 203B ftWP? l" £>' g y fi^ & SB* 6 
RFf-*~*\ 2 20A, 2 2 0Btit»W£EWSfcfc 
ffl^t-J^iSEEWfflWjRB, 2 2 1 A, 2 2 1 B 

it 2^(0X11 mm& z t v&m-h s 222 

A, 2 2 2B^f^lJ^|)»|,AGCin]B. 2 2 

3 A, 2 2 3 BtttMHJW»te-*£8Ul-f £ 4>fSM)« 
SPfflHlfik 2 2 4 A, 2 24Bi±T^ymm7^o 
^'B#fcS&W-.&DA3>'A-*. 225A, 225B 
iiA^l ft #&i&£fil t It«?t 226 

A , 2 2 6 B |J 2 Xtfeff>£P1i?e>t Kfr-m ftjj 
tWWfWf/f, 2 0 9 A, 2 09BI1WH 
**Hl*+*fc«)«W»mS)«?, 2 1 OA, 2 1 OB 

T\ 2 0 1 A&XX/2 0 1 B(±*ti-?!h.a*S8fciBa 

s *ut , as 1 wm^immtt x vm 2 <vm%mmtxh 

[ 00 9 3 ] 5 1 Ottm&RSCftttSft&Htt 

5 1 on, «it«)oi^Ji^^affji)« 
y x h ««Hi*i-caiv^*» & f& , i, 1 < m\ 

^^m-^fcfi^? 1 1 Mi'J^ h<o 

jtftttt LfctttiJffiHK y x h nm^mt* -3 izmm 
mm*.m*wm&t><r>vt>*). mm2 1 1 

AfctefiHI8&2 1 2AfcTKMU<*l6. 

[oo94]S£. 511 mmmsiznmztiKmm 

1 1 a t ieMEiHF 2 1 2Akvm&&tii. 

[ 0 0 9 5 1 *3t, 51 2mmm9i,zsmi$htzmti 

iSff#f35 1 2tijlfSr^ii#t:ii®^tT$>l»fflfiW 



» 2 <mmmm. VAhi m-n tt^m 
2cMmmmm y x h mmm&^mmmz 2m<vm 
WMwnrcsaw* 0 , mmnf 2 1 1 At 

CttmK2 12At3>'^W^2 14A. 22 5At 
£JKffi2 16AfcT»j£;*;h.«>. *UT. JBltJltfW 
2<938£mSSt2 0 1 At 2 0 1 BKtt-efl«l. 05 

[0096 } UStCfcU 
T, flfl£g*<K 1 0)&3Sfi38H2 0 1 AOttttJfiftstf* 
> 2 0 6 AfrflM-t , (MW1SIBS2 1 1 A«^»f 
£ . £ ftfc 9 , El 3 3 0 3 |*W>t KX 

mmk*-mr)%M?z> * tii«finci2 1 1 a« 

R F f-j. — j- 2 0 3 A & MfW S . 
(0 097] RFf-*-+2 0 3A<0l!WWiWi3y^ 

i--^2 2 5 AfcA^i . «^riieiaft«tMff pan 

2 1 1 A(cAfl§*L MffliinBf 2 1 1 Ammmtixv 

ftfltSdRfc UTSIffi-f 6. ^LT;ft^fa«&2 1 
2Atyxhi:LTE1W4. 

[0098] *jfe, J&2O8SMKH2 0 1 B^^l<?) 
iMSm^lB 2 0 1 A t [i]«tc«J^§^T H 0 % ±J8 
UfcSf 1 co^gffflSa 2 o l At ^KtctttUfiMW^ y 
2 0 6 Bs&WSftfctt, -ilcofj^^ti-^o . 

[0099]iit»»l &XVm20j&3t18!tMlt& 

-tihm mw^m tm x-m zti& t \ 
z.<wz#>, mm, 7>r->2 1 9h&iV2 1 9B<7)\m 

* l*ftjXift^iJ**-|ftj t «#Sr ^> "C is 9 , Mftfi&Cctt 

ffl«n«i LT^ffitait-r^ y x m&^m^x 

[0100] Jfcfc, ffi l<7)3SafiiSS2 0 1 At^2« 
iSgft^H 2 0 1 B^iftiS-T- 207A, 2 0 7 B^^- 
»ltH«»#^ > 2 0 6 A , 2 

0 6 B<ot"fei5>!&>-^ff§tis t . -%com%{mWi 
mwmmmmmzfrLxmmgiB&mmm 
mmzmmmmm^m^mmmm % y mm- 

4. OT, ^l^iESffl^B2 o 1 Aem*9#$?y 

[oion m2<r)ws.\mw2 o 1 b«j}jpto2 i 

1 Bmrnmu 1 2 BizmmKx^tzmmmm 

3i^tS^2 0 7BSr^LTmi«03S^filia2 0 1 

Atcattt^-4. 

1 0 1 0 2 j » 1 ^iM^ff^a2 0 1 axu , GftnK 

2 1 2 Afcia*s^Tvifc«wfiacafflT«r»5rjiia« 

y^ht»*fflU m2<ojSgfiSS2 0 1 Bj&>&jS& 

ik a , ^o^a^jift mm vxbt tximmm 1 

2 a tttm-ri tthiz, mm? 2 0 7 a t «, jsffi-f 
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& . m 2 com^imm 2 0 1 bt«. n 1 <om%imw 
201 Afr^mt>tix*£immfflmLOxvmm®}& 

2 1 2Bt8BlW4. 

[0 1 0 3] iRt, 05fc*}WC, 3?1«3IBME2 
0 1 A^H«»J«T 2 0 8 AtH^fflS*^ 
'J hflW. £ fefcWMRAAlfrF 2 0 4 

A t»^|«ttK*» fe^WftSf^AA S *i* *> « t -r 
$ . ; <o « , Mwufi 2 1 1 AMtGttpgn 2 1 2 a t 

t> fcimSr 7 f-*- * 2 1 8 Aom*4bttcK£ L& 
1 0 1 0 4 ] S WSMfil$2 llAtt, M&fcB Lfc 

0 2A«RFjaift»^afc-WOStiS. iWio^JS] 

w-yf*-^ 2 1 s Artm&Z'bti < lx 
mttWOtrtl. «f*J, ^2tc^t^Mi!t^i;JJ i 3Mi 
JOWi . S> 1 2 0 1 A t m 2 <7)i*SfI§£5 
20 1 B-C'WMi*[Wl^U««ffl^4. 
£ 0 1 0 5 } jfcfc, l^iS^4MA J fj«i L 2 0 4 A 

m\m<n^A ^y^'^mxmmi^fih, ttz, 
mmmmmvi.-3y^~?2 1 4 At«t uwwt 

1 0 1 0 6 3 i i-c. ttoititflm^ttvfriuut urn 

RFH^^ffi^H6tcS«^^l'3 0 4mTM'a 
i->r*WllllB2 1 l Ali»lgJVttftijx 

Z-mz-t&£?l l z«I$ZTv ; r*-?2 1 8Act)$sSS 

[0 107] B5fc*SWC, ®2c?jagftSiS2 
0 1 B«)»Mfftt»MWB7-2 0 8Bt. jMmfrW 

wammmm 0 s Bmmw%2 1 2 Btiassfi 

-*2 0 3Bfc»fNHi:S. 
[0108] $ t tS2tfMS5MMfM2 0 1 BcttNffQ 
S#2 1 1 BttK^fflLfciHIJiiaiK'JX ScoffiBIrt*:, 
S2«Sl0Jfc*tMSm<^#£Wt ! fcJ: K). itfc 
JBWBtofllOlJtt^M 5>-^t4W»PEI»2 1 1 Brt«T 
RFf A -t2 

0 3 B^ftm^WJIfctJJ DfiUT^ 1 a££fg& 

g2o i Aa^oRFfi^fcwg+a. 

[0109] ^T1f52cO)MS(IgM2 0 1 B'CglSSr 



» uc-r ^rasmctt . shir 0^41-901^111? ^ 

BWfc-R L/0 vSrv>£ t si^ 3S 2«38SiI3®l0)R 

Ff A -t2 0 3 B<0^ffl^fcJ;iy f 3>'^>-^2 2 

[oiio] ±-oxm2<vM%mmw2o 1 b^jwe 

B2 11BfcL ayAl/-?225B^^L 
[0111] ZZX\ ffil03g£<a38it2O 1 AOftfll 

?&i»ri:*^. S2^^ft^a2 o i btmhsw 
micoik, m i ^M^ft^S2 o i Ammm<nm 

[0112] J&l «0S*giitSE2 0 1 AO&fiOTOt* 

astcjaso-r * k , ^2 ^msitgS2 o i B^nmiiiMi 

2 1 lBliay^-^2 2 5BfcJ:0filiai3*ufeJWg 
[0113] &££2<3gftf33SZ2 0 1 BT*±, »1 

mmmw.2 o 1 A*>^o«iMB«^xwti*w« 
t, wm&m 1 1 B{iifi'itEiss2 1 2 Btietisfx-c 
v ^ 1. mmmm, y ^ i- s ra ait 1 1 1 1: «r^r >/ 

-^2 18 B«Ha£**fctt£ Wrtt, RF3^<- 
^202BtlSf|!S*ft. 

[ 0 1 1 4 ] § fefc. WW$k2 1 1 B»i, K»UJLfc 

mmmrn.*)* wmwm, mi\m2<nm2mz^ 

■f X a ^KV >**>feffiv^, t L < iiW ^Rv >^ 

Aju-jsrmt. § ^^sne^ttR y x h^mmzmitz 

m%x\ fr-om 1 <r>m%immmimm t imiz® 
zt> i,z%m Lx^mwm.v>4 * - vmmx* 
^mm&mth x ~> zmmmmmm lx , r 
F3ww 2 0 2b^rf mmmmmmmi 

7f*- ^ 2 1 8 BO«*mfr*3< LTjM«^»t 
6. 

[0115]^. *2fc^LfcJ!Kf3iS[«C) , )JjtiJiJ? 
14, Iff 1 ^iSSfl^a 2 0 1 At m 2cOM^fI^S2 0 

i BT-f-y)iKD^& , >rusiL^'ffiffl$^-5, a 

fBffiSdR*±«m*9BT U^SS l OjM'SffSS2 0 1 A*> 

[oh6];;t, mmw.mwmmkbm 

RF«A*a*H3 0 4 filTfc-T* 

sJS^ft •? . ± orffHJ«TO2 1 1 Bfijlff Ji^iiU X 
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-i£tc*& J; a C*JX7 7f*-^ 2 1 8 B<9«3g*£ 

mti. 

[ 0 1 1 7 ] * 1 «jJ£&ft^S 2 0 1 ATI4, 1M 

ff £§m& lt*> & ^*>s&& t>ixK-m mmmz r f 

**~i'2 0 3A&»fMJ#.&. Sfcfc, ffilOiSSii 
1£H2 0 1 AfiDfflffl«2 1 1 AttMUfflmVAhto 

•tO, 4fcJ5l»»«flI91«i.^'fSy^(iaH8UT^* 
IWflim^OiaiJffl^ 4 $ V^ffiffl U R 2 0 

3 AaSiaHKHRfcAttlcQ "5 2 WjMSiSSSi! 

2 0 1 Bipt>0)RPtit*te&®tl. 
[ 0 1 1 8 3 Z Z. T,m 1 «)MS«KfS 2 0 1 ATSfl 

ff^acORF^A-^ 2 0 3 AWSMUffiJjjs <£t/3 y/t 
2 2 5A«ffi*[:(i1l7{iSiitv^v^ J; o 

t, ^i<oiisfi^H2 o i Avmumm 1 1 amu 

Iftft W^JX h BWIt hbksh&s .r t 2 

KJLLfc J; D , » 1 *J it/»2 <JM8«0SBBrc«j3TW 

[0119] -ft Wi$tt*ttfft«m3gfflftf3 
l""OWi, V^f ^«^M<I7 yf t 

< fclfcU §flv^;Wj«|l#i^;k4 o 7 feir 

[0120] ±fE<0 J: o C^E 1 43 J: V® 2<V33t1$m. 

[0121] ®2<?)3Mgil^B2 0 1 Bttt, 

2 l 1 BfcJ:OI8fcU*«®^£»4=U H9fcw-frJ;:3 

£.mamm$M vwmm^fc , » ft pm u</uy 

TfcirifflWRoflMIHtrT*-^ 6 0 5tf)ffltfNc£ja»2 

1 6ifflHTllL, fifSltf>j£3HISiii£2 0 1 A^jgfg 

ts . s <b eg 2 <om%imm 2 0 1 b xnwmm 
'j x v zmm u:m2commmm y x b 1 , m 
mmuK/mrt %&mmi*m2<r>Mmm.v x 

[0 1 223 81 «iMSff^S2 0 1 AT*4B« 3*Vt 

t , MMSdK 'J * h UTtas 2 eomm mm y x 

JaTl:*4flI»3RS:*2«iU^b*^|»i'f-UTietl|5|ffi 

2 1 2 ACHtf* 1 1 b fc, i^lS2 WMfltfJ«y 



[ 0 1 2 3 ] *fc, 0C2«S15SISSIS2 0 1 BTIi, 51 

[0124]3fefc,#l (7)iM^«^BTt jlfgJSM^t 
•J X N o i i: T'\ tilt T'^ffi tt V ^fcM 2 O 

SMfl«3§L^ft, ^tTfev^c®2^3lfR«iS: 
[ 0 1 2 5 ] 4fc. ffiffl+trm 1 fc Ktitt 2<^a5t(| 
^ttt, *ft.t«tfflLft»l «omSfg^S2 0 1 Att, 

<afflti>iifija«y ^ b t«2 <oaa«MSft» y x 
[ o 1 2 6 3 zzx% m2m%:\mm?:n, msm 

2 oanftWK y ^ h & ^mmmmmm uxb mi 

9ffiimHK y xhi>t, 7c^miijm« y x h^iiT 

[0 1 273 4fc, IS 1 c?)ilSfS^n2 0 1 At'ii, JS 
^rasas: >J X N o tz Z t T , ft 4 TUttfJ LT H 

hhtz-mmm^ wc®. mi-&mmw.mv x 
him 2 owsntOR u x h <s, , Tt^jift u x 

[oi2S3 Tccomimmm x h tmLnww&m 
mmm± § titm$ . mx&mwm&k -> t v m. i 

-ewflBift ffiffl l tmst Lfcfrie^ 2 oatimR y x 

[ 0 1 2 9 3 ZZT. JJEW2<0il«Jlia»UXhftff 
Wl*Jj:tflB2Ka5WaSSti:fc, ffifflJSIM^Mi: 

[oi30] jji±«j; -3 ic, *rt<^aisna^/H-^tx 
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08 (c) tSrfJcdt^ 
[ 0 1 3 1 ] KffewJBffil fcRIK. HKK, fl& 

t ft v i ttfcfe £ ft , * ««dEM£*aii»« 

Wi/h a ^ t v ^ $, ft «(E«m^fEii^ 

[0133] uuiwai^^, nHSTUtva^ifcaw 
mmm<ommmx'^ mm-mmmt& 
o , £ fttff o t s^j t, wjut ft wximmm <> jt 

<=3rft. 

[0 1 34] Sfefc, ^*«^®3«BMfE)ISSB-C' 

[0135) 3fc^s»i0»Biii i tmm^, wwiop 
its. s&te, mmam2twmz. B6«f-^6 

MfflHi-f SrfiB LT«*ft£lra*T^ ft WT\ $ <^> fcflS 
flK&KWffi*l»0$grc* ft o 
[0136] ^coi. o (c. *&fc?»EKB30&igKatt: 



<3lfflHHi#c«lfcJ;t^2^5ai§SSKf*, £ft 
Bi*rcwv^*»fefin*. t, t < fcHKvtffrfcWv^ 

Ji u £»#t a HtriaJH« u x b o , **oMBSf( 

1 *j xim 2 mxmmt&£mtm)m,t:mt 
h x o mmmrmm^tz t x-rnxmrn-tix 

[ 0 1 3 7 ] *fc, afS^WcWS^bT&fttM 

mmtik'j x h ^ffiffl u ®«&f£f±Ma$fsm$t 
y x b mm uzm 2 nmmwm u x b fcffimt* t 
t i> , miess 2 owraaK y x b tijfflftw 

iff Wfrf ft J: -3 fc Lft COT, v;t^XC9g^£fl¥ML 

[0 1 38] «->x, mrcwwufisafrseau. *^ 
ttmti z t or* , ^ * u b 

«»fg3 •CttlBPrl' h>* 3 yfi-f b IX NT S C*5C 

[0139] ) :<^jS«4lt « 

V^T, t»mottS«|»jtC« £ J: dfcLtetWCft 

5. JilT, WJ!^Mcom«4^UT, El 5 , |2| 

6, H7tJJ:VII3*fflV^K'fW6. i^SatWJBB 
4(4. *:fflc?)!l*Jai 0^^t!rt5j<Jll 2*3J:t/IS«JS 

2 2«rVM,!SSXS2 4 taattS*ut»fifcWJ6LTH 
ft . H 5 (i*?|BB«^tti»}BSI4 fc J: l>feM^St0K 
SrifiLTHft. S]6(i*l6BB^M<50^fi|4tfc 

IHWttfll!lt*LTV^. 
[0 140} 
(S3) 
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ERcfcwc, 5 2 0{ifS*iS 1 OtcfaSKSftfc I DflSflt 

mx'hi. z<o i DiB'it^ss 2 ott«s*(c#jps 

Hi ID * £tt* * *> 9 , shpe^ 2 O 7 A , 2 
0 7BfcMfflg|R2 1 1A, 2 11BtiaiiH]g§2 12 
A, 2 12BtTflW8*l*. 
[014 1] 5 2UiilfSW10tfBaSftfcr 

DJHA«ll*Rtrft&. £<0 I Df|g&Stt¥K5 2 1 

t± , ffiffl («fe4 *> mmm-t wwm t ernes, v 

?>-2 0 6A, 2 06Bt«jSj^20 7A, 2 0 7B 
t»0S§2 11A, 2 1 1 BtmmS%212A, 2 
12BtTfll«S*l*. 

[0142]**:, 5 2 2«W*ia 1 1 (CffiBSfUfcffl 
»R»Jg#«T**. £^«IS£^Jt5 2 2i±31ff 

3A, 203Bt3y>^U-^2 2 5A, 225Bfc$lJ 
WEFB2 11A, 21 lBfcEttEIB2 12A, 2 12 

[ 0 1 4 3 ] *fc, 5 2 3 filial 1 1 (Cfi«tf*ifcH 
Sfl* KT* l> . - ?>Si*fi#K 5 2 3 UtaHfffc- K £ 

fT& 3 & ^T'ifc •? , jM'Sff r yft 2 1 9 A, 2 1 9 B 
kRFfa-t203A, 2 0 3 B 1 3 yw\s—9 2 2 
5 A, 2 2 5 B fc {fi'jfPEISS 2 1 1 A, 2 1 1 BtfEttH 
S§2 1 2 A, 2 1 2BtTfflJSS*t4. 
[ 0 1 4 4 1 4 fc, 5 2 4ttH$g 1 2 (C|^t3h.fcffl 
AfflL^ST* 4 . £ WtU^ff jh^S 5 2 4 li^fg**- 

J:tfflWltaA**Srv^«TftiJ, WW 2 1 1 
A, 211Bta>-ni/-^225A, 22 5Btf&fg 
E82 12A, 2 1 2Bt^nMft»£227A, 
2 27BtTflMtS*l4. 

(0 1 45 J £O05fc*5VvC, *l*i«J:l«B2«0aia 
ft^S2 0 1 At 2 0 1 Bfi, ^< fc t3&&fiomfg3 



£T\ m 1 J;t^2 «iMSfl^B2 0 1 A t 2 0 1 B 
■fcUL SB&lStc I Dtt4-SH^I-M^«^?2 0 8 
A, 2 0 8 B(C$*fi£:h.T, ««Bt:a*r« I D#A* 

i Dwxj]Hti&bmwmw.2 1 1 a, 211 

Bli, ZthtUZl D£fEtelS|g&2 1 2 A. 2 12Bfc 

[oi4 6] a^, sitij;tx»2«^«s3e®aa2oi 
At 2 0 1 Bfcfi. ffl«£»wsa«sioa«*»£iT 
wi-ajsfftani. »icoa^fg^i:2oiAtm2cD 

dM^fS-SK 2 0 1 B ffmm- 2 0 7 A , 2 0 7 B Til 
!i»iffifi»*'^2 0 6 A, 2 0 6B<OHh 

«frf207A*;frLT,ffi2 ^3€S8cOMm!IB 2 

1 1 Bt: i D^asfl^tiaaw*. 

[0147] UlTs ttttffittJK* y 2 0 6 A*W3*lfc 
t LTfJWf I D<0S*fil^tftttfc»2<^atS 
0 1 B0M9MK2 11BI1 iaffi®»2 1 2 B 

trjifga^ 207b^^lt^i mstmm. 2 0 1 a 

[0 148] »2«a«l3ait2 0 1B<0I Dt*t«! 
HI OMgfS^S2 0 1 AC0frilJ«g&2 1 1 At*. Sft 
I Dtffif8S:itWl.aiJSB« I Dfc UTI21S[5]S^2 

i2Ataeii-r§. ififcfctfc, BSBfcEran&iD 

t)8(S*F2 0 7 A^^LTm2(03iiSffl^-a2 0 1 B 

[ 0 1 4 9 ] IS 1 WjMSft^B 2 0 1 AfO I D fcSttfc 
m203l%fi^|l2 0 1 B«M^EfS§2 1 2 B«. «tt 

i Dtamti¥=ri-4asafto i Dt tTia«^2 

1 2 B fcKttt ^> . 6UlT, ^ 1 tJ ± tfffi 2 ^iS^ff^ 
S2 0 1 A , 2 0 1 Bat t,(C, liJifftSijilgi 

[ 0 1 5 0 ] Ell jM'S'fl^SA tiMgfIS 

SB, jMS'ffi^ffiCt^^fi^MD. MSfiSSEtiSS 

z&mxn, «c t Dt3j:t>'E t F#$i30>mm» 
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VMZhh, 01 O^&^T, a, b, c, d, 

e, f mfi^nmsimuA, b. c. d, e, 
m%ims2 o i Atmrnmrn o i mz%n?m 

[0151] ®5£.&»X . jSHISI 2 0 1 A^M 
fiSWWH^ 0 8 A£ttWKn^&attft@g 'J 9 
x* hQfttf* S ^fc«SA»T 2 0 4 A|;WS1 
»*><>«HWRfi-*3&'A*Sih.«>fc , 0WI3B2 1 1 Aii 

[0152] jefiqe- Hfti, j£g<Ii£S2 0 1 AtOitiiJ 

«PioiB 2 1 1 Auaaiii y * ho$» 

* , m 3 com£?iJtc^-t-|s]««tJJ OSifflff (= J; 0 . 

as^iftaw^jiii^ 5 wmmmrn 1 1 aw 

~f 203 ko^mm&mizm o su-cph-sr 
x y rrt-csam ^os'isia* ^or Ffi-^Sr sfrfi> . 
[0153] zzx\ mi ofcstjafc, m^imm 

AtfWHfCB, jM^ISaBfeiJ/C^m^JjlXUT 

'JTWcffSU SfceaBgfiSWBajflHIcM;, 3&3S 
ffiWAisJ:VE**W0BtxU Trtte, £*&«<3B 

6. Aft. am^-c&aaBSfiasBc , d, e, put, 

fiWMWf *±*>H 6 fcScfr-^ 6 0 5 waMJ-fc, **i 
[ 0 1 5 4 ] jfc-f , MSfB^H2 0 1 ATftfflMMftL 

■fth-^tx^w s&t* mmmtmrnw. 

ft «• U 4) WC-I U T v vflr v i i t £> , R F f 
A-t 2 0 3 AWWRffi^tJ 2 2 5 A 

[ 0 1 5 5 } i-jt, 38Sai3iSH2 0 1 A0MttBft2 

5>^k3eftflIM»^i*nBlflpt^-h 

[o 1 5 6 ] m.%mm,Aff))i)wmmm^j 
7?\mmm.cm 3 1 n . m*asmm\^ 
-fummmm^xmrn^m^xa 0 s m%mm 



<0WBBMffl»ll4-S&t A & £ t *> 6 , aBHSSB Atli 

[0157] at(Sfli-*««aifcj«!ft-ri. t , m^itmm 

Al&yrtU-f 2 2 5 AKA 9ttfflS#ifc5ta««ffl 

wwm*4 $y?*mmm?4 $y/<,mtxm 

rfu&fcfc, 3i/^-*2 2 5AfcJ:i)H6 

<w-* 605 «>^tttu lt , zm^rmix 
^mm$m:i l zm%inm?m&. tlx, m 
n*>t: i DtfMmmix^&smmx'K^m^ 

7}v-T<r>mm*¥ uxhtLx, %mm 2 1 2 ake 

[0158}$ ^fc^ttTiM^fi^MAii, m^i'Jiix 

[ 0 1 5 9 j ; zx\ mwm* * 5 y^t »sn»ft 

WJ!-rSt. jS£fiHHA«9(iJ1]?|gB&2 1 1AU, IB 

a e ^ ^fcfleffl * u ^ h m^^a 3 wsshjijco 

jaSSSfc^fJS-fflV^, RF3yA-^202A«RF 

Lfc^, 'yH-? 2 1 8 A<0SB!**'Jn3 < t 

[0160]-^ EiStCfcV^T, iS3HSKX20 1B 
^J'haiK$iM^2 0 8 Bfc, j4INWH)3&*^MflBHS 
toy ?x.x hjt^A^Snst , iM'Sft^ScoitiiJfflJll) 
» 2 0 8 B ttfSttBIH 2 1, 2 B t£ IB'tS & tlX V 1 £ 
taKy^btWWfftkttt:, RF^ A -^2 03B 

[ 0 1 6 1 ] tffefc. iMg1I^S2 0 1 Bc90Jtf«2 

1 1 mmftUzMimmvAhmwm, m 

»«w mtfjs. >mmm®$&2 1 1 b mx-m 
•ttmmw't $.y?*mi. RF^^-^203 

B^ftM^^^jSCW "J tfii T JSSSfiKS A 

1 0 1 6 2 ] d-r, aatsBBB-cstfitHaftUft 

lX^%^Z.tfrh, RFf a — ~y~ 2 0 3 BtORfttRifcfi 
fej;t/3^tl/-^2 2 5 BWlittMm^ttmtlX^ 

*w &~>x, m%mmw2 o i Bcommmm 1 1 b 

(i, 3ynv-^2 2 5BWtH^^ ; E-^L^ { ^, IS 
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I o 1 6 3 ] HtftjiSltB^jiiiaw^xij 

7?tii8*18ilA*i .fctfiHWISilEi*, t t(c«3 
&t,<Otf 4. iMafSJgSA • E«>Hfi-f4«i^> 

ha - EmM^commmzmini-z,, 
[oi64] a«ffl'*««iBfc«*t-5 k , m%imw 

Bttawtt^-^ 2 2 5 BfcJ: 0 WBWRfi**) HJffl* 

^{iSgfi^EA , e <nmwmc *) . ISW LT (, * 
Sfcfc. iEffSrHWIg^ojBJfflkti&fc^vi. Jmi 

[0165] a«SIBlAT«, iSfStBHttUtft. R 
F * * £ ffijfj L T SHI* - F LX w 4 ff . 7- 
tf>£i6 <J>*i>tii$ia tT ^Mfl^S* UfcJSSglS 

1^4 bakt;iA&£Jil*mmiN, W*tt*3«»HH 

4«t\ ^j»i)£s^iaB^tt^&AajdRB$iaM^ 

4« 

[0166] ttfflfcjsswa t . m^imw.Bn^yj'i 
225 bic j tomztifz^immmmw? 

Kjj&frt 4 1 , ^SfS^BB (in ynw?225B t 
J: D«iffiSftfc3WB«flMS#«o|il»|^-f SJ^fcRttH 

i8lBW:afeta>'^V'-^2 2 5B(cJ:"5H6^)f- 
^6 0 5<^)fflW&«iasUT, <r?>fi^&M{BLT^4ii§ 

isgft^g & *wc* h z t & *fg-t* . 

[ 0 1 6 7 } ^ iM'Sfl^EBT'ti, ftftfl&KAft' 
&tf>3£ftfl-f<0tfttfifc I D«i»*lTrt4t, ffijfflld] 

SS2 1 1 Btiffr[sigiiS2 1 2 Bizumisixx^mm® 

mm 'J X N iSlAJM-i: fc t> £*T&7 'v r*-? 2 1 8 
BOMBSfcftAcfcftJgLfcflK RF3>VW 2 0 2 B 

10 1 6 8] ^ ^t-c, fHffig»2 1 1 B{±, BtaffiW: 
ilflJSSSK 'J * t «MSHW £ , £ fcRfi 3 tfDl&AM fc* 
-ffflWRlfflnM £ fflV >T . RF3VA-^202B<0R 

ttUteft, ^T3E7 yf^f 2 1 8 B0aS&ft&'h£ < 



{ o l 6 9 ] sfcfc, iIffJ3«te$!a^TU^Sft 
f- a £ fflffl L TSff^E - t' £ IHK L X V > 4 <DT"3Mg 

[o 1 7 o 3 z zx\ m%imwBfrbcommmm 
3fc*f iat, ^ftsaA^jsiHtt^sijiixuTrt 

IBWtttH**ft*K, S*f^mt=5r4. 

£0171] ^fSii^-co^mfc^ati. t . jM^sna 

AttSMBMWt^ ICOA S ^ 4 JS^-fl^- tU U J: 

tcS^LTjMOtii^. aaSfflKBSBBTtt. MSMft^ 
t 0 1 7 2 ] =5rt$, iieaSKfeVvt . JlgfflSgB^' 

t , assimA^&^^fijfi^jcvfi^tiiB 
t*4vvot, zbtzmthmmmm, mum? 
combm^mmmmmm^m^ximtm^t^ z t 

X\ JJBJftlff*5«S«Bfcl«rt*. 

t o 1 7 3 ] ?4t, jjEjuatttv^T, mmmwy 

4. EliifciD, «Mraxy7#3FBBgfcJKr*TO 
tt<0*4^f±^fcfe V^T , fiff ft Pffrf 4 i k 
t^4. 

[o 1 7 4 j nsmza^x. Mgfs^SAfc 

4 i t WIBf* fcntttt, H 5 (OfPinMlltDAPOff 2 
2 7A*jJ:V2 2 7BtJ:!)#J», WWS^tffi^L& 

Jht4^k*«t : 5f4. 

[ 0 1 7 5 ] ^OJ; -3 (c, ^ttft^l4«)fiS9SK(c 
^4»Ekort{]-C-S^(c I Dtm&lA^SHtLX 
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[ o 1 7 6 ] a it, mm^~- mmzg-fga*- ks- 

J; d^3ffiSStn#raS'J*ffiv^riM<g*ff=5rv^ jiff 
K S-Mf L fc ft . WJgft ^>*ut iSf 13 fclgjl UT «• 

ii, mbjij^iotjj: mimmmmtmxn 
mmrm oXo t itz<r>x\ mmmm^ y 7*q*« 

[ o 1 7 7 1 ws*- KTttiis nm-th I D 
b'ttisco^y ^u^ssa^KiEffl^-s c t attire 

{0 1 78] *Sl»«4Wfy^iWk^ 
P C M-ffrf S J; d t UW»£* * Lfc**, 

TSC^W^ J; 3 Lft**, PAL 

#3W> s e c a M^csffl^ i, c 1 & urtrca & . 

[0179] 

Oh© J; a t, »JJco»M 1 tcffi®! 
WJfiHB(c*6fiaiiSIBc J; fiK, flK9m*f<IA IXW 

mM±%m\mth-mmt , mmmmix 

arai s jb ir ma u * tfrs&ii^ t #ft ^ t «ra ick 
tit*!: tm, mmmmfrt>mmimiz 

ML tt«^**£a*3|W>ffl«fclll£. 

ttSKttoflittft t ttasr & m m&zn i x tun t a 
m^mixmiSi^fiimm-h^iiiz^y) ^ mm 

[ 0 1 8 0 ] Afc. *»«0n«iR2lciett09HBI=iiR 
S^JIBt: i fitf, HOT l KfiiofxjMitHKfc v > 



[0181]**:, *5ttB<Ol»3iS3KiH«<»)^(cffi 

t , m Lizmaktmmmm vxht ixmzm 
mmMmu^m-hmtammLmimt , wens 
jsait y x h (onnATJifidK^ w o mi & z 1 1 J: o 

fi¥S ttflli&i'JtctfcW'C, ntsc s^cotWS 

x\ %-fsim&m?&^xvbmm<m&m 

: o i s 2 ] ta. *%m<?>mm tRRwjratffl 

mm^commnxmmmmwmuzm tx m 
mm,* itmmm-JMfflmmik<7>x\ nts 

[ 0 1 8 3 ] *«fH«BWUB5KIBK<^ffi(cffi 
Ho^zLtz<^X\ NTSC^iO^Tb-UVg^ 

[ o 1 84 ] *%wnmt<.m6\zimcr>%mz[% 
fle-fvty a yjssJBaiawt^rta 1 1 tit. v;w- 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To attain 
transmission when a distance between an 
originating station and a terminating station 
■ exceeds the coverage of a weak radio wave by 
allowing the originating station to transmit a 
transmission signal by adding information 
showing the destination of the terminating station 
....... and frequencies to be received by its own station 

'-)■ ,.■ from a repeater station, and allowing the repeater 

$f$k>i».* I. station to transmit the transmission signal by 

■ adding information showing the frequencies to be 

received by its own station from the terminating 
station, and allowing the terminating station to 
transmit the transmission signal by using the 
frequencies designated by the repeater station. 
SOLUTION: The originating station 1, the 
repeater station 2, and the terminating station 3 
Ji^m operate transmission and reception with different 

frequencies. The originating station 1 transmits a 
signal for calling the terminating station 3 from a terminal 4 with frequencies fl, and 
designates frequencies to be received by its own station as frequencies fO. The repeater 
station 2 modulates the received calling signal into frequencies f2, outputs it, and 
designated frequencies to be received by its own station as the frequencies f 1 . The 
terminating station 3 receives the calling signal with the frequencies f2, outputs this to a 
terminal 5, and outputs a response signal from the terminal 5 with the frequencies fl. The 
repeater station 2 receives the response signal with the frequencies fl, modulates this 
signal into the frequencies ft), and outputs it, and the originating station 1 receives it. 
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[Claim(s)] 

[Claim 1]The sending office which transmits an image or a sound using a feeble radio wave, and 
a receiving office which transmits an image or a sound using a feeble radio wave, Have a relay 
station arranged between said sending office and a receiving office which have been arranged 
exceeding range of said feeble radio wave, and from said sending office to a sending signal. 
Including information which shows an address of a receiving office in addition to original 
information, including an image, a sound, etc., and information which shows frequency which a 
local station receives from a relay station, said relay station, While becoming irregular and 
outputting to different frequency from frequency of a feeble radio wave which received from said 
sending office, from the receiving office side, add information on frequency which a local station 
receives, transmit, and said receiving office, Transmission equipment establishing a transmission 
line of the sending office and a receiving office by modulating a feeble radio wave in frequency 
which said relay station specified, and transmitting an image and a sound to it if it recognizes that 
it is a signal addressed to a local station. 

[Claim 2]Transmission equipment superimposing information which shows received frequency 
which uses a standard television signal for a sending signal of an outward trip turned to said 
receiving office from said sending office in the transmission equipment according to claim 1 , and 
an address of a PCM sound signal and a receiving office and a local station specify as a vertical 
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blanking interval of a video signal. 

[Claim 3]Transmission equipment comprising: 

A sending set provided with an RF converter which generates a standard television signal. 
A receiving set provided with RF tuner which receives a standard television signal. 
An usable frequency detection means which detects frequency usable to image transmission in a 
receiving band of said RF tuner in advance of use. 

A detection frequency registration means to register with said both transceiving equipment by 
considering detected frequency as a communication frequency list, and a spread spectrum 
communication means which communicates by diffusing a power spectrum by switching 
frequency within the limits of said communication frequency list. 

[Claim 4]Transmission equipment having a transmission-power-control means to change 
automatically transmission power in the case of said communication according to operating 
frequency band width, in the transmission equipment according to claim 3 so that power flux 
density per unit bandwidth may become fixed. 

[Claim 5]Transmission equipment having a frequency switching means which switches frequency 
in the case of said communication synchronizing with synchronous timing of a video signal in the 
transmission equipment according to claim 3 or 4. 

[Claim 6]Transmission equipment provided with a control signal superposition transmission 
means which superimposes a control signal on a video signal of a blanking period, and transmits 
it in the transmission equipment according to any one of claims 3 to 5 in the case of said 
communication. 

[Claim 7]Transmission equipment provided with an audio signal superposition transmission 
means which PCM-izes an audio signal, and is superimposed and transmitted on a video signal 
of a blanking period in the transmission equipment according to any one of claims 3 to 6 in the 
case of said communication. 
[Claim 8]Transmission equipment comprising: 

The 1st and 2nd transceiving equipment that consists of transmission equipment indicated to 
either of claims 3 thru/or 7, respectively. 

While performing a frequency change in single direction to the higher one from the lower one or 
the lower one from the one where frequency is higher within the limits of said communication 
frequency list in the case of said communication, A frequency change sequence control means to 
control a frequency change order to return to the beginning of said frequency list when frequency 
reaches at the end of said frequency list. 

A communication control means which controls so that said 1st and 2nd transceiving equipment 
communicates by duplex operation by using a frequency timetable which uses always different 
frequency. 

[Claim 9]While said communication frequency list registered a priori at the time of a start of said 
communication is used in the transmission equipment according to claim 8 and after a 
communication start uses the 2nd communication frequency list that reproduced said 
communication frequency list, Transmission equipment provided with a communication frequency 
list update means which updates said 2nd communication frequency list as required by 
exchanging communicative quality result information among said 2 sets of transceiving 
equipment. 

[Claim 10]Transmission equipment indicated to either of claims 3 thru/or 9, comprising: 

An ID storage means which memorizes an identification number (ID is called hereafter) added to 

transmission equipment at the time of manufacture. 

An ID reference registration means to make a reference, to suit and to register ID mutually among 
other transmission equipment which permits communication in advance of use. 

[Claim 11]The transmission equipment comprising according to claim 10: 
A frequency setting means which transmits using a frequency timetable in which receiving mode 
is certainly performed before a transmitting mode, a frequency timetable of other transmission 
equipment of all the under transmission is detected in the same radio wave area, and using 
frequency always differs from all the transmission equipment besides these. 
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A retransmission means which transmits again using a frequency timetable which is [ said 
frequency time ] comparatively different when a sending signal from another device which 
required communication cannot be detected even if time set beforehand passes after performing 
a transmitting mode. 

[Claim 12]Transmission equipment having an output halt means to which original information, 
including a sound or an image, is not made to output when ID which permits communication in 
receiving mode cannot be checked in the transmission equipment according to claim 10 or 1 1 . 
[Claim 13]lt is a transmission method for transmitting an image or a sound mutually between the 
sending office and a receiving office using a feeble radio wave, Arrange a relay station between 
said sending office and a receiving office which have been arranged exceeding range of said 
feeble radio wave, and from said sending office to a sending signal. Including information which 
shows an address of a receiving office in addition to original information, including an image, a 
sound, etc., and information which shows frequency which a local station receives from a relay 
station, said relay station, While becoming irregular and outputting to different frequency from 
frequency of a feeble radio wave which received from said sending office, from the receiving 
office side, add information on frequency which a local station receives, transmit, and said 
receiving office, A transmission method establishing a transmission line of the sending office and 
a receiving office by modulating a feeble radio wave in frequency which said relay station 
specified, and transmitting an image and a sound to it if it recognizes that it is a signal addressed 
to a local station. 

[Claim 14]A transmission method superimposing information which shows received frequency 
which uses a standard television signal for a sending signal of an outward trip turned to said 
receiving office from said sending office in the transmission method according to claim 13, and an 
address of a PCM sound signal and a receiving office and a local station specify as a vertical 
blanking interval of a video signal. 

[Claim 15]A sending set provided with an RF converter which generates a standard television 
signal. 

RF tuner which receives a standard television signal. 

Are the transmission method provided with the above and frequency usable to image 
transmission is detected in a receiving band of said RF tuner in advance of use, It registers with 
said both transceiving equipment by considering detected frequency as a communication 
frequency list, and communicates by diffusing a power spectrum by switching frequency within 
the limits of said communication frequency list. 

[Claim 16]A transmission method changing automatically transmission power in the case of said 
communication in the transmission method according to claim 15 according to operating 
frequency band width so that power flux density per unit bandwidth may become fixed. 
[Claim 17]A transmission method switching frequency in the case of said communication in the 
transmission method according to claim 15 or 16 synchronizing with synchronous timing of a 
video signal. 

[Claim 18]A transmission method superimposing a control signal on a video signal of a blanking 
period, and transmitting it in the transmission method according to any one of claims 15 to 17 in 
the case of said communication. 

[Claim 19]A transmission method PCM-izing an audio signal, and superimposing and transmitting 
on a video signal of a blanking period in the transmission method according to any one of claims 
15 to 18 in the case of said communication. 

[Claim 20]While the 1st and 2nd transceiving equipment performs a transmission method 
indicated to either of claims 15 thru/or 19, respectively, While performing a frequency change in 
single direction to the higher one from the lower one or the lower one from the one where 
frequency is higher within the limits of said communication frequency list in the case of said 
communication, When a frequency change order is controlled to return to the beginning of said 
frequency list when frequency reaches at the end of said frequency list and said 1st and 2nd 
transceiving equipment uses a frequency timetable which uses always different frequency, A 
transmission method controlling to communicate by duplex operation. 

[Claim 21]While said communication frequency list registered a priori at the time of a start of said 
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communication is used in the transmission method according to claim 20 and after a 
communication start uses the 2nd communication frequency list that reproduced said 
communication frequency list, A transmission method updating said 2nd communication 
frequency list as required by exchanging communicative quality result information among said 2 
sets of transceiving equipment. 

[Claim 22]A transmission method making a reference, suiting and registering ID mutually among 
other transmission equipment which memorizes an identification number (ID is called hereafter) 
added to transmission equipment at the time of manufacture in a transmission method indicated 
to either of claims 15 thru/or 21, and permits communication in advance of use. 
[Claim 23]ln the transmission method according to claim 22, receiving mode is certainly 
performed before a transmitting mode, A frequency timetable of other transmission equipment of 
all the under transmission is detected in the same radio wave area, It transmits using a frequency 
timetable in which using frequency always differs from all the transmission equipment besides 
these, A transmission method transmitting again using a frequency timetable which is [ said 
frequency time ] comparatively different when a sending signal from another device which 
required communication cannot be detected even if time set beforehand passes after performing 
a transmitting mode. 

[Claim 24]A transmission method characterized by not making original information, including a 
sound or an image, output when ID which permits communication in receiving mode cannot be 
checked in the transmission method according to claim 22 or 23. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention connects between apparatus on radio using the electric 
wave of a weak level, and relates to the transmission equipment and the transmission method for 
transmitting an image and a sound. Especially the transmission equipment and the transmission 
method of this invention are related with the thing which enabled it to transmit information 
between the apparatus left and installed rather than the range of the electric wave of a weak 
level. 

[0002]The transmission equipment and the transmission method of this invention have a standard 
television broadcasting receiving function of NTSC system, can reduce the influence of a 
multipass, and are related with the thing which high-definition voice transmission and advanced 
features are possible, and enabled it to realize a long-distance communication range rather than 
the case where single frequency is used. The transmission equipment and the transmission 
method of this invention can realize image transmission by duplex operation, and are related with 
the thing which enabled it to cancel the influence of a multipass. Furthermore, when use radio 
wave area uses two or more sets simultaneously in the collective housing etc. with which it may 
lap indefinitely, the transmission equipment and the transmission method of this invention can 
cancel interference, and are related with the thing which enabled it to prevent interception 
[0003] 

[Description of the Prior Art] In the conventional, for example, the door, television phone etc., 
transmission of the video signal had the common cable transmission which uses a coaxial line 
and parallel wires. However, adopting the radio image transmission system which connects 
between a main phone and cordless handsets on radio using an electric wave from a fitter's ease 
etc. is examined. Conventionally, standard television broadcasting can be received and the 
method of choosing one channel from among the unassigned channels of television, and 
transmitting an image with a feeble radio wave level as a method which can moreover also 
perform wireless transfer of an image, is examined. This uses the RF converter which generates 
a standard television signal, and RF tuner which receives a standard television signal. 
[0004]As a means different from this, RF tuner is used for broadcast reception and the method of 
using information-compression extension art together and transmitting the digitized video signal 
using a small-power-wireless transmitter-receiver is examined by image transmission. 
[0005]Here, the video transmission system as an example of the transmission equipment by the 
above-mentioned conventional feeble radio wave level is shown to drawing 1 1 . The transmitter 
with which 801 transmits a video signal in drawing 11 , the video source in which 809 outputs a 
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video signal to the transmitter 801 , The RF converter which generates a standard television 
signal 802, the channel switch with which 803 chooses the transmit frequency of RF converter 
802, and 804 are the transmission antennas of the transmitter 801 . The receiver with which 805 
receives a video signal, and 806 The receiving antenna of the receiver 805, The image 
reproduction circuit which reproduces RF tuner with which 807 receives a standard television 
signal, and the video signal which restored to 808 with the RF tuner 807, and 810 are indicators 
which display the image from the receiver 805. 

[0006]Next, operation is explained. In the above-mentioned composition, the signalling frequency 
chosen by RF converter 802 with the channel switch 803 is modulated with the video signal from 
the video source 809 by the transmitter 801 side. And in the transmitter 801 side, the modulating 
signal is transmitted via the transmission antenna 804. On the other hand, in the receiver 805 
side, the image reproduction circuit 808 reproduces a video signal from the signal which carried 
out selection reception with the receiving antenna 806 and the RF tuner 807, and an image is 
displayed by the indicator 810. 
[0007] 

[Problem(s) to be Solved by the lnvention]Since it is the resources in which the electric wave was 
restricted at such wireless transfer using an electric wave, it is appropriate to use a feeble radio 
wave at the place where the use ranges in a home etc. were restricted. This feeble radio wave 
means what does not affect radio equipment, such as a domestic television set. However, there 
was a problem that range of a feeble radio wave will be short and the distance of the main phone 
and cordless handset which use a feeble radio wave for this reason will be restricted. This 
invention was made in order to solve the technical technical problem of the above conventional 
things, and an object of this invention is to obtain the transmission equipment which can establish 
a transmission line between the sending offices, such as a main phone and a cordless handset, 
and the receiving office which were left beyond the range of a feeble radio wave and have been 
arranged. 

[0008]ln the above-mentioned conventional transmission equipment, transmission power was a 
weak level, and since receiving sensitivity was small also in transmission in a short distance, 
there was a problem that the influence of a multipass was great. 

[0009]The weak walkie-talkie which uses the frequency band of standard television broadcasting 
has a possibility of affecting reception of the existing television broadcasting. More than it, there 
was a problem that a weak walkie-talkie became unusable in response to the influence from the 
powerful existing broadcast wave. 

[0010]About the method of using compression extension art together and transmitting the video 
signal which was mentioned above and which used RF tuner for broadcast reception and 
digitized for image transmission using a small-power-wireless transmitter-receiver. RF tuner, an 
AD converter, a DA converter, a compression extension processing circuit, a small-power- 
wireless transmitter, and a small-power-wireless receiver are required, and there was a problem 
that realization was difficult, from a cost aspect. 

[001 1]lt is what was made in order that this invention might solve the problem of the above 
conventional things, Even if it transmits information using the frequency band of standard 
television broadcasting, in response to the existing broadcast wave to influence, it does not 
become unusable, and realization aims at acquiring easy transmission equipment and 
transmission method also in respect of cost. 
[0012] 

[Means for Solving the Problem]ln order to solve said technical problem, the invention of this 
invention according to claim 1, The sending office which transmits an image or a sound using a 
feeble radio wave, and a receiving office which transmits an image or a sound using a feeble 
radio wave, Have a relay station arranged between said sending office and a receiving office 
which have been arranged exceeding range of said feeble radio wave, and from said sending 
office to a sending signal. Including information which shows an address of a receiving office in 
addition to original information, including an image, a sound, etc., and information which shows 
frequency which a local station receives from a relay station, said relay station, While becoming 
irregular and outputting to different frequency from frequency of a feeble radio wave which 
received from said sending office, from the receiving office side, add information on frequency 
which a local station receives, transmit, and said receiving office, Recognition of that it is a signal 
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addressed to a local station will establish a transmission line of the sending office and a receiving 
office by modulating a feeble radio wave in frequency which said relay station specified, and 
transmitting an image and a sound to it.According to this invention, when transmitting an image 
and a sound using a feeble radio wave, transmission in case distance of the sending office and a 
receiving office exceeds range of a feeble radio wave is enabled. 
[0013]ln the transmission equipment according to claim 1, the invention of this invention 
according to claim 2 to a sending signal of an outward trip turned to said receiving office from said 
sending office. A standard television signal was used and information which shows received 
frequency which an address of a PCM sound signal and a receiving office and a local station 
specify as a vertical blanking interval of a video signal was superimposed. According to this 
invention, when transmitting an image and a sound using a feeble radio wave, transmission in 
case distance of the sending office and a receiving office exceeds range of a feeble radio wave is 
enabled. 

[0014]The invention of this invention according to claim 3 is characterized by comprising: 

A sending set provided with an RF converter which generates a standard television signal. 

A receiving set provided with RF tuner which receives a standard television signal. 

An usable frequency detection means which detects frequency usable to image transmission in a 

receiving band of said RF tuner in advance of use. 

A detection frequency registration means to register with said both transceiving equipment by 
considering detected frequency as a communication frequency list, and a spread spectrum 
communication means which communicates by diffusing a power spectrum by switching 
frequency within the limits of said communication frequency list. 

While having a standard television broadcasting receiving function of NTSC system according to 
this invention, Influence of a multipass is reduced, and even if high-definition voice transmission 
and advanced features are possible, a long-distance communication range is realized and digital 
television broadcasting and mobile communications equipment will come to use the zone rather 
than a case where single frequency is used in the future, a video transmission system which can 
live together can be provided. 

[0015]ln the transmission equipment according to claim 3, the invention of this invention 
according to claim 4 is provided with a transmission-power-control means to change 
automatically transmission power in the case of said communication according to operating 
frequency band width so that power flux density per unit bandwidth may become fixed. While 
having a standard television broadcasting receiving function of NTSC system according to this 
invention, Influence of a multipass is reduced, and even if high-definition voice transmission and 
advanced features are possible, a long-distance communication range is realized and digital 
television broadcasting and mobile communications equipment will come to use the zone rather 
than a case where single frequency is used in the future, a video transmission system which can 
live together can be provided. 

[0016]The invention of this invention according to claim 5 is provided with a frequency switching 
means which switches frequency in the case of said communication synchronizing with 
synchronous timing of a video signal in the transmission equipment according to claim 3 or 4. 
While having a standard television broadcasting receiving function of NTSC system according to 
this invention, Influence of a multipass is reduced, and even if high-definition voice transmission 
and advanced features are possible, a long-distance communication range is realized and digital 
television broadcasting and mobile communications equipment will come to use the zone rather 
than a case where single frequency is used in the future, a video transmission system which can 
live together can be provided. 

[0017]The invention of this invention according to claim 6 is provided with a control signal 
superposition transmission means which superimposes a control signal on a video signal of a 
blanking period, and transmits it in the case of said communication in the transmission equipment 
according to any one of claims 3 to 5. While having a standard television broadcasting receiving 
function of NTSC system according to this invention, Influence of a multipass can be reduced and 
it can have advanced features, and even if a long-distance communication range is realized and 
digital television broadcasting and mobile communications equipment will come to use the zone 
rather than a case where single frequency is used in the future, a video transmission system 
which can live together can be provided. 
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[001 8]ln the transmission equipment according to any one of claims 3 to 6, in the case of said 
communication, the invention of this invention according to claim 7 PCM-izes an audio signal, and 
is provided with an audio signal superposition transmission means superimposed and transmitted 
on a video signal of a blanking period. While having a standard television broadcasting receiving 
function of NTSC system according to this invention, Influence of a multipass is reduced, and 
even if high-definition voice transmission is possible, a long-distance communication range is 
realized and digital television broadcasting and mobile communications equipment will come to 
use the zone rather than a case where single frequency is used in the future, a video 
transmission system which can live together can be provided. 

[0019JThe invention of this invention according to claim 8 is characterized by comprising: 
The 1st and 2nd transceiving equipment that consists of transmission equipment indicated to 
either of claims 3 thru/or 7, respectively. 

While performing a frequency change in single direction to the higher one from the lower one or 
the lower one from the one where frequency is higher within the limits of said communication 
frequency list in the case of said communication, A frequency change sequence control means to 
control a frequency change order to return to the beginning of said frequency list when frequency 
reaches at the end of said frequency list. 

A communication control means which controls so that said 1st and 2nd transceiving equipment 
communicates by duplex operation by using a frequency timetable which uses always different 
frequency. 

According to this invention, while realizing image transmission by duplex operation, a video 
transmission system which canceled influence of a multipass can be provided. 
[0020]ln the transmission equipment according to claim 8 the invention of this invention according 
to claim 9, While said communication frequency list registered a priori at the time of a start of said 
communication is used and after a communication start uses the 2nd communication frequency 
list that reproduced said communication frequency list, It has a communication frequency list 
update means which updates said 2nd communication frequency list as required by exchanging 
communicative quality result information among said 2 sets of transceiving equipment. According 
to this invention, while realizing image transmission by duplex operation, a video transmission 
system which canceled influence of a multipass can be provided. 

[0021]The invention of this invention according to claim 10 is characterized by that transmission 
equipment indicated to either of claims 3 thru/or 9 comprises: 

An ID storage means which memorizes an identification number {ID is called hereafter) added to 
transmission equipment at the time of manufacture. 

An ID reference registration means to make a reference, to suit and to register ID mutually among 
other transmission equipment which permits communication in advance of use. 
According to this invention, a video transmission system which use radio wave area cancels 
interference in collective housing with which it may lap indefinitely, and prevents interception can 
be provided. 

[0022]The invention of this invention according to claim 1 1 is characterized by that the 
transmission equipment according to claim 10 comprises: 

A frequency setting means which transmits using a frequency timetable in which receiving mode 
is certainly performed before a transmitting mode, a frequency timetable of other transmission 
equipment of all the under transmission is detected in the same radio wave area, and using 
frequency always differs from all the transmission equipment besides these. 
A retransmission means which transmits again using a frequency timetable which is [ said 
frequency time ] comparatively different when a sending signal from another device which 
required communication cannot be detected even if time set beforehand passes after performing 
a transmitting mode. 

According to this invention, a video transmission system which use radio wave area cancels 
interference in collective housing with which it may lap indefinitely, and prevents interception can 
be provided. 

[0023Jln the transmission equipment according to claim 1 0 or 1 1 , by receiving mode, the 
invention of this invention according to claim 12 is provided with an output halt means to which 
original information, including a sound or an image, is not made to output, when ID which permits 
communication cannot be checked. According to this invention, a video transmission system 
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which use radio wave area cancels interference in collective housing with which it may lap 
indefinitely, and prevents interception can be provided. 

[0024]The invention of this invention according to claim 13 is a transmission method for 
transmitting an image or a sound mutually between the sending office and a receiving office using 
a feeble radio wave, Arrange a relay station between said sending office and a receiving office 
which have been arranged exceeding range of said feeble radio wave, and from said sending 
office to a sending signal. Including information which shows an address of a receiving office in 
addition to original information, including an image, a sound, etc., and information which shows 
frequency which a local station receives from a relay station, said relay station, While becoming 
irregular and outputting to different frequency from frequency of a feeble radio wave which 
received from said sending office, from the receiving office side, add information on frequency 
which a local station receives, transmit, and said receiving office, Recognition of that it is a signal 
addressed to a local station will establish a transmission line of the sending office and a receiving 
office by modulating a feeble radio wave in frequency which said relay station specified, and 
transmitting an image and a sound to it. According to this invention, when transmitting an image 
and a sound using a feeble radio wave, transmission in case distance of the sending office and a 
receiving office exceeds range of a feeble radio wave is enabled. 

[0025]ln the transmission method according to claim 13, the invention of this invention according 
to claim 14 to a sending signal of an outward trip turned to said receiving office from said sending 
office. A standard television signal is used and information which shows received frequency 
which an address of a PCM sound signal and a receiving office and a local station specify as a 
vertical blanking interval of a video signal is superimposed. According to this invention, when 
transmitting an image and a sound using a feeble radio wave, transmission in case distance of 
the sending office and a receiving office exceeds range of a feeble radio wave is enabled. 
[0026]A sending set with which the invention of this invention according to claim 15 was provided 
with an RF converter which generates a standard television signal, It is the method of transmitting 
between receiving sets provided with RF tuner which receives a standard television signal, In 
advance of use, frequency usable to image transmission is detected in a receiving band of said 
RF tuner, It registers with said both transceiving equipment by considering detected frequency as 
a communication frequency list, and communicates by diffusing a power spectrum by switching 
frequency within the limits of said communication frequency list. While having a standard 
television broadcasting receiving function of NTSC system according to this invention, Influence 
of a multipass is reduced, and even if high-definition voice transmission and advanced features 
are possible, a long-distance communication range is realized and digital television broadcasting 
and mobile communications equipment will come to use the zone rather than a case where single 
frequency is used in the future, an image transmission method which can five together can be 
provided. 

[0027]ln the transmission method according to claim 15, the invention of this invention according 
to claim 16 changes automatically transmission power in the case of said communication 
according to operating frequency band width so that power flux density per unit bandwidth may 
become fixed. While having a standard television broadcasting receiving function of NTSC 
system according to this invention, Influence of a multipass is reduced, and even if high-definition 
voice transmission and advanced features are possible, a long-distance communication range is 
realized and digital television broadcasting and mobile communications equipment will come to 
use the zone rather than a case where single frequency is used in the future, an image 
transmission method which can live together can be provided. 

[0028]The invention of this invention according to claim 17 switches frequency in the case of said 
communication in the transmission method according to claim 15 or 16 synchronizing with 
synchronous timing of a video signal. While having a standard television broadcasting receiving 
function of NTSC system according to this invention, Influence of a multipass is reduced, and 
even if high-definition voice transmission and advanced features are possible, a long-distance 
communication range is realized and digital television broadcasting and mobile communications 
equipment will come to use the zone rather than a case where single frequency is used in the 
future, an image transmission method which can live together can be provided. 
[0029]ln the transmission method according to any one of claims 15 to 17, in the case of said 
communication, the invention of this invention according to claim 18 superimposes a control 
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signal on a video signal of a blanking period, and transmits it. While having a standard television 
broadcasting receiving function of NTSC system according to this invention, Influence of a 
multipass can be reduced and it can have advanced features, and even if a long-distance 
communication range is realized and digital television broadcasting and mobile communications 
equipment will come to use the zone rather than a case where single frequency is used in the 
future, an image transmission method which can live together can be provided. 
[0030]ln the transmission method according to any one of claims 15 to 18, in the case of said 
communication, the invention of this invention according to claim 19 PCM-izes an audio signal, 
and superimposes and transmits it on a video signal of a blanking period. While having a 
standard television broadcasting receiving function of NTSC system according to this invention, 
Influence of a multipass is reduced, and even if high-definition voice transmission is possible, a 
long-distance communication range is realized and digital television broadcasting and mobile 
communications equipment will come to use the zone rather than a case where single frequency 
is used in the future, an image transmission method which can live together can be provided. 
[0031]While performing a transmission method indicated to either of claims 15 thru/or 19, the 
invention of this invention according to claim 20 the 1st and 2nd transceiving equipment, 
respectively, While performing a frequency change in single direction to the higher one from the 
lower one or the lower one from the one where frequency is higher within the limits of said 
communication frequency list in the case of said communication, When a frequency change order 
is controlled to return to the beginning of said frequency list when frequency reaches at the end of 
said frequency list and said 1st and 2nd transceiving equipment uses a frequency timetable which 
uses always different frequency, It controls to communicate by duplex operation. According to this 
invention, while realizing image transmission by duplex operation, an image transmission method 
which canceled influence of a multipass can be provided. 

[0032]ln the transmission method according to claim 20 the invention of this invention according 
to claim 21 , While said communication frequency list registered a priori at the time of a start of 
said communication is used and after a communication start uses the 2nd communication 
frequency list that reproduced said communication frequency list, Said 2nd communication 
frequency list is updated as required by exchanging communicative quality result information 
among said 2 sets of transceiving equipment. According to this invention, while realizing image 
transmission by duplex operation, a video transmission system which canceled influence of a 
multipass can be provided. 

[0033]ln a transmission method with which the invention of this invention according to claim 22 
was indicated to either of claims 15 thru/or 21 , An identification number {ID is called hereafter) 
added to transmission equipment at the time of manufacture is memorized, among other 
transmission equipment which permits communication in advance of use, mutually, a reference is 
made, it suits and ID is registered. According to this invention, an image transmission method 
which use radio wave area cancels interference in collective housing with which it may lap 
indefinitely, and prevents interception can be provided. 

[0034]ln the transmission method according to claim 22 the invention of this invention according 
to claim 23, Certainly perform receiving mode before a transmitting mode, and a frequency 
timetable of other transmission equipment of all the under transmission is detected in the same 
radio wave area, It transmits using a frequency timetable in which using frequency always differs 
from all the transmission equipment besides these, When a sending signal from another device 
which required communication cannot be detected even if time set beforehand passes after 
performing a transmitting mode, it transmits again using a frequency timetable which is [ said 
frequency time ] comparatively different. According to this invention, an image transmission 
method which use radio wave area cancels interference in collective housing with which it may 
lap indefinitely, and prevents interception can be provided. 

[0035]The invention of this invention according to claim 24 does not make original information, 
including a sound or an image, output by receiving mode in the transmission method according to 
claim 22 or 23, when ID which permits communication cannot be checked. According to this 
invention, an image transmission method which use radio wave area cancels interference in 
collective housing with which it may lap indefinitely, and prevents interception can be provided. 
[0036] 

[Embodiment of the lnvention](Embodiment 1) This Embodiment 1 establishes the transmission 
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line by a feeble radio wave by arranging the relay station from which transmission of a video 
signal or an audio signal is relayed between the sending offices, such as a main phone and a 
cordless handset, and the receiving office which were left beyond the range of a feeble radio 
wave and have been arranged. This Embodiment 1 corresponds to the invention indicated to 
claims 1 and 2 and claims 13 and 14 of this application. 

[0037]Below, the embodiment of the invention 1 is described with reference to drawings. Here, a 
door television phone is mentioned as an example and explained. That is, this transmission 
equipment transmits a visitor's image and sound which were photographed with the cordless 
handset of the door to an indoor main phone, from a main phone, transmits only a sound and 
performs a mutual telephone call. 

f0038] Drawing 1 (a) is a lineblock diagram of the transmission equipment in the embodiment of 
the invention 1. Drawing 1 (b) is a block diagram explaining the circuitry of each office in the 
transmission equipment. In drawing 1 (a), the sending office as a cordless handset which 
arranges 1 in the door, and 4 are the terminals connected to the sending office 1, and have the 
microphone and loudspeaker for conversation with the camera for incorporating a visitor's image, 
and an indoor resident. 2 is a relay station, and in order to arrange in a passage etc., it does not 
have the terminal for outputting and inputting an image and a sound. The receiving office as a 
main phone which arranges 3 indoors, and 5 are the terminals connected to the receiving office 3, 
and have a microphone, a loudspeaker, etc. for the monitor which projects a visitor, and the 
conversation of a visitor and an indoor resident. 

[0039]6 shows the range of access of the feeble radio wave of the sending office 1, and arranges 
the relay station 2 to within the circle [ this ]. 7 shows the range of access of the feeble radio wave 
which the relay station 2 outputs, and arranges the sending office 1 and the receiving office 3 to 
within the circle [ this ]. 8 shows the range of access of the feeble radio wave which a receiving 
office outputs, and arranges the relay station 2 to within the circle [ this ]. 
[0040]Next, operation is explained. Each offices 1, 2, and 3 transmit and receive on mutually 
different frequency. That is, the sending office 1 transmits the signal which calls the receiving 
office 3 from the terminal 4 on the frequency fl At this time, the sending office 1 specifies that the 
frequency which a local station receives is fO. The relay station 2 modulates and outputs the 
signal of the call which received to the different frequency f2 from this. At this time, the relay 
station 2 adds and outputs the information on the purport that the frequency which a local station 
receives is fl The receiving office 3 receives the call signal of the frequency f2, and outputs it to 
the terminal 5. And the receiving office 3 outputs the signal of the response from the terminal 5 on 
the frequency f1 which the relay station 2 specifies. If the relay station 2 receives the reply signal 
of the received frequency which a local station specifies, this is modulated and outputted to the 
frequency which the sending office 1 specifies, it will be that the sending office 1 receives this, 
and a transmission line will be established, 

[0041 ]An example of the modulating signal transmitted to the receiving office 3 as a main phone 
from the sending office 1 side as a cordless handset is shown in drawing 3 . This superimposes 
PCM sound signal 303 and the system control signals 304 on the horizontal scanning period 302 
in the vertical blanking interval 301 of the odd number field of the video signal used on standard 
television. The speech information from the terminal 4 of the sending office 1 is included in PCM 
sound signal 303. The destination information which shows that the office 3 provided with the 
terminal 5 is a mail arrival place, the information on the frequency which a local station receives, 
etc. are included in the system control signals 304. 

[00421 Drawing 1 fb) shows the block diagram of the circuit of each office. The main part 1101 of 
each office is provided with the following. 

The channel selection and video voice demodulator circuit 1 102 for specifying the frequency 
which a local station receives, while restoring to the image or audio signal received from the other 
station. 

The high frequency image modulation circuit 1103 which modulates the video signal which an 
audio signal and system control signals superimposed. 

The high frequency noise voice modulation circuit 1 104 which modulates an audio signal. 
The control circuit 1 105 for controlling the change of the frequency of these each circuit, or 
performing an exchange of a video signal, an audio signal, and a manipulate signal etc. between 
the main part 1101 of each office, and the terminal 1107 connected to this, and the transmitting 
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antennas 1106. 

Although 1 107 is a terminal which sends the manipulate signal for operation of a video signal, an 
audio signal, and apparatus towards each office main part 1 101 , or receives the video signal from 
each office main part 1101, an audio signal, and a manipulate signal conversely, it is not installed 
in the relay station 2 as mentioned above. 

[0043]Hereafter, signs that a transmission line extends one by one and it is established using 
drawing 2 are explained concretely. First, in the stage where the sending office 1 is not 
discharging the electric wave, each office is operating the channel selection and video voice 
demodulator circuit 1102. And it is monitoring, scanning whether the electric wave from an other 
station is discharged in the inside of the frequency range decided beforehand. And it is being 
supervised whether the sending office 1 has simultaneously a send request from the terminal 4 
connected to this. 

[0044]And as the 1st step shown in drawing 2 (a), if the video voice signal and send request from 
the terminal 4 are inputted into the sending office 1 , the sending office 1 will transmit the high 
frequency signal of the frequency f1 modulated with the modulating signal shown in drawing 3 . As 
mentioned above, the information which shows the receiving office 3, and the information whose 
received frequency of a local station is fO are added to this signal (superposition). Based on the 
result of having performed the frequency monitor, other radio equipment does not use it and the 
frequency of this f1 and fO chooses frequency with few noises beforehand until it receives a send 
request. 

[0045]The reason for overlapping and transmitting to a video signal by making speech information 
from the terminal 4 into a PCM sound signal is for using in usual the frequency for the voice 
transmission used on standard television as return trip transmission of the relay station 2. For this 
reason, in an outward trip, the frequency for this voice transmission transmits with no becoming 
irregular. Since the relay station 2 which was, on the other hand, monitoring whether the electric 
wave would be discharged from the other station is in the electric wave range of the sending 
office 1, it receives the transmit radio wave of the frequency f1 from this sending office 1. At this 
time, since the receiving office 3 is not in the electric wave range from the sending office 1 , 
reception is impossible. 

[0046]Next, as the 2nd step shown in drawing 2 lb), the relay station 2 gets to know that a mail 
arrival address is not a local station, as a result of restoring to a reception radio wave. Then, the 
information that the frequency which a local station receives is f1 is added, and it is considered as 
a modulating signal, and becomes irregular and transmits to the system control signals on the 
video signal to which it restored on the frequency of f2. This transmit frequency f2 is chosen 
based on the result of having monitored frequency a priori. 

[0047]ln addition, in the relay station 2, it knows that it will receive on the frequency of the 
sending office one fO, and this frequency of fO must be used in a return trip. Then, the relay 
station 2 modulates and transmits the voice demodulation signal acquired by receiving to the 
frequency of fO as it is, and establishes a return trip. Since the receiving office 3 which was, on 
the other hand, monitoring whether the electric wave would be discharged from the other station 
is in the range of the electric wave from the relay station 2, it receives the transmit radio wave of 
f2 from the relay station 2. 

[0048]As the third step shown in drawing 2 (c). as a result of restoring to a reception radio wave, 
an address gets to know that it is the terminal 5 which leads to a local station in the receiving 
office 3. Then, while recovering a sound from the PCM sound signal on the received video signal, 
the manipulate signal of the terminal 5 is extracted from system control signals, it separates from 
a video signal, and these manipulate signals, a video signal, and an audio signal are outputted to 
the terminal 5. 

[0049]ln the receiving office 3, it is a receive state on the frequency of the relay station two f1 , 
and knows that the frequency of f1 must be used as a return trip. Then, the reply signal that 
image transmission was performed normally is modulated to the sound outside an auditory 
sensation area, and it becomes irregular and transmits to the frequency of f1 by making into a 
modulating signal what superimposed the audio signal from the terminal 5 on this 
correspondence-auditory sensation area outside item. 

[0050]Since the relay station 2 which received the electric wave of the frequency f1 has already 
established the return trip on the frequency of fO, it can transmit immediately the reply signal and 
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audio signal from the receiving office 3 to the sending office 1 on the frequency of fO. And while 
the sending office 1 can continue monitoring that image transmission is normally working from a 
reply signal by separating a reply signal and an audio signal out of the reception radio wave from 
this relay station 2, Since the sound from the terminal 5 is receivable, audio bidirectional 
transmission becomes possible. 

[0051]Thus, according to this Embodiment 1, to the signal transmitted from the sending office. 
Besides an image or a sound, including the information which shows an address for for [ which ] 
receiving offices it is, and the information which shows the frequency which a local station 
receives from a relay station, a relay station, Modulate and output the signal from the sending 
office side to different frequency from the received frequency, and at this time a relay station, 
From the receiving office side, the information which shows the frequency which a local station 
receives is added, and it transmits, and a receiving office will be modulated and transmitted to the 
frequency as which the relay station specified the image or the audio signal, if it recognizes that it 
is a signal addressed to a local station. Even if the distance of the sending office 1 by the side of 
a cordless handset and the receiving office 3 by the side of a main phone is the distance 
exceeding the range of a feeble radio wave, the transmission line of the sending office and a 
receiving office is establishable because a relay station transmits this signal to the sending office 
side one by one. And transmission of a full duplex is attained [ image ] about half duplex and a 
sound, and transmission of the control signal of a system is attained. 

[00 52] According to this Embodiment 1, although the relay station was constituted only from one, if 
a relay station is increased, and it arranges in order and goes for every range of access of a 
feeble radio wave, distance of the sending office and a receiving office can be lengthened further. 
Although the example of transmission of one way from the cordless handset side to the main 
phone side was shown about the video signal, If the using frequency of a high frequency image 
modulation circuit and the using frequency of a high frequency noise voice modulation circuit are 
replaced, since an outward trip and a return trip will be reversed, it becomes seemingly possible 
by replacing using frequency at high speed to perform bidirectional simultaneous transmission of 
an image. 

[0053]Although the above-mentioned Embodiment 1 showed the example which does not provide 
a terminal in a relay station, if a terminal is added also to a relay station at the same time it 
increases a relay station, it is not fixed but the sending office and the receiving office can 
establish a transmission line in arbitrary offices. Although the door television phone was 
mentioned as the example and this Embodiment 1 explained the terminal, it becomes possible 
not only this but to apply to a video camera, VTR, a portable TV phone, etc. as a terminal. 
Although this Embodiment 1 showed the case where the digitized audio signalwas [ PCM-] made 
to beized, it is also possible to use other compression encoding systems. 
[0054](Embodiment 2) This Embodiment 2 can transmit information by performing frequency 
diffusion communication, without being influenced by a multipass, even if it uses a feeble radio 
wave. Hereafter, the embodiment of the invention 2 is described using drawing 4 , drawing 6 , 
drawing 7 , drawing 8 . drawing 9 . and Table 1. This Embodiment 2 corresponds to the invention 
indicated to claim 3 thru/or claim 7 and claim 15 thru/or claim 19 of this application. 
[00551 Drawing 4 shows the composition of the transmission equipment by the embodiment of the 
invention 2. Drawing 6 shows the signal power of the embodiment of the invention 2. Drawing 7 
shows the receiving level of the embodiment of the invention 2. Drawing 8 shows the 
transmission state of the image of the embodiment of the invention 2 by comparison with a 
conventional example. Drawing 9 shows the video signal of the embodiment of the invention 2. 
Table 1 shows a frequency change order of the embodiment of the invention 2. 
[0056] 
[Table 1] 
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The sending set with which 1 01 transmits in drawing 4 . the transmission antenna with which 1 1 5 
transmits an electric wave, The RF converter with which 102 generates a standard television 
signal, the voltage controlled oscillator which oscillates 11 1 on the frequency according to control 
voltage, The composing device which compounds because 112 adds two input signals, the mixer 
which compounds because 113 carries out the multiplication of the two inputs, The variable 
attenuator in which 1 14 decreases an input according to a control signal, the communication 
terminal in which 103 receives the input from the outside, An audio input terminal for an external 
instrument contact button for 104 to connect an external instrument and 105 to input an audio 
signal, A video input terminal for 106 to input a video signal, the AD converter from which 109 
changes an analog signal into a digital signal, A comparator [ input signal / preset value / 1 10 ], 
the control circuit for which 107 controls this sending set 101 , the store circuit which 108 uses for 
the control circuit 107 memorizing information, and 116 are the registering buttons for registering 
setting out of this sending set 101. 

[0057]The receiving set with which 1 1 7 receives, the receiving antenna with which 132 receives 
an electric wave, RF tuner with which 118 receives a standard television signal, the voltage 
controlled oscillator which oscillates 128 on the frequency according to control voltage, The mixer 
which compounds because 129 carries out the multiplication of the two inputs, the AGC circuit 
where 130 adjusts the profit of a signal automatically, The intermediate frequency processing 
circuit where 1 31 processes an intermediate frequency signal, the control circuit where 123 
controls this receiving set 117, The store circuit which uses 124 for the control circuit 123 
memorizing information, the DA converter for which 125 changes a digital signal into an analog 
signal, A comparator [ input signal / preset value / 126 ], the voice changeover switch with which 
127 outputs either of two audio signals, A detection button for 133 to direct detection of the 
existence of transmission to this receiving set 1 17, An image output terminal for an external 
instrument contact button for a communication terminal for 1 19 to output a signal outside and 120 
to connect an external instrument and 121 to output a video signal and 122 are the audio output 
terminals for outputting an audio signal. 

[0058J500 is the usable frequency detection means indicated to claim 3. This usable frequency 
detection means 500 detects frequency usable to image transmission in the receiving band of RF 
tuner in advance of use, and comprises the RF tuner 118, the control circuit 123, the store circuit 
124, the comparator 126, and the detection button 133. 

[0059]501 is the frequency registration means indicated to claim 3. This frequency registration 
means 501 is registered into both transceiving equipment by considering frequency detected and 
detected as a communication frequency list, and comprises the communication terminal 103,119, 
the control circuit 107,123, the store circuit 108,124, and the registering button 116. 
[0060J502 is the spread spectrum communication means indicated to claim 3. By switching 
frequency at high speed within the limits of a communication frequency list, this spread spectrum 
communication means 502 diffuses a power spectrum, communicates, and comprises the control 
circuit 107,123, the store circuit 108,124, RF converter 102, and the RF tuner 118. 
[0061J503 is the transmission-power-control means indicated to claim 4. This transmission- 
power-control means 503 changes transmission power automatically according to operating 
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frequency band width so that the power flux density per unit bandwidth may become fixed, and it 
comprises the control circuit 107, the store circuit 108, and the variable attenuator 114. 
[0062]504 is the frequency switching means indicated to claim 5. This frequency switching means 
504 switches frequency by the synchronous timing of a video signal, and comprises the video 
input terminal 106, the comparator 110,126, and the control circuit 107,123. 
[0063J505 is the control signal superposition transmission means indicated to claim 6. This 
control signal superposition transmission means 505 superimposes a control signal on the video 
signal of a blanking period, transmits it, and comprises the external instrument contact button 
104,120, the control circuit 107,123, the comparator 110,126, and the composing device 112. 
[0064]506 is the audio signal superposition transmission means indicated to claim 7. This audio 
signal superposition transmission means 506 is what PCM-izes an audio signal, and is 
superimposed and transmitted on the video signal of a blanking period, It comprises the audio 
input terminal 105, the audio output terminal 122, AD converter 109, DA converter 125, the 
control circuit 107,123, the comparator 1 10,126, the composing device 1 12, and the voice 
change-over switch 127. 

[0065]Here, frequency usable to image transmission is the frequency band shown with the 
numerals 307 in drawing 6 . There is no broadcast wave 305 in the frequency 307 usable to this 
image transmission, and there is also no image reception 306 of an extraneous noise or a strong 
broadcast wave in it further. 

[0066]Next, operation is explained. In drawing 4 , if the detection button 133 of the receiving set 
117 is pushed by the operator, the control circuit 123 will start operation. The control circuit 123 
controls the RF tuner 118 to receive all the frequency in the receiving band 303 briefly. The video 
output of the RF tuner 118 is inputted into the comparator 126. It is compared with a 
predetermined detection value. The comparison result is inputted into the control circuit 123. 
Based on the comparison result, the control circuit 123 detects frequency usable to image 
transmission, and memorizes frequency without the video synchronizing signal by the broadcast 
wave and the image wave of a broadcast wave, and the random signal by an extraneous noise as 
a list to the store circuit 124. 

[0067]lf the registering button 1 16 of the sending set 101 is pushed by the operator once between 
the sending set 101 and the receiving set 1 17 is connected by a cable via the communication 
terminal 103,119 in advance of use, The control circuit 107 of the sending set 101 requires the list 
of usable frequency of image transmission from the control circuit 123 of the receiving set 1 17 via 
the communication terminal 103. 

[0068]The control circuit 123 of the receiving set 1 17 is sent out also to the sending set 101 via 
the communication terminal 1 19,103 while it reads the list of usable frequency to image 
transmission memorized in the store circuit 124 and memorizes it to this store circuit 124 again as 
a communication frequency list. In the sending set 101 , it memorizes to the store circuit 108 by 
considering the list of frequency usable to image transmission sent from the receiving set 117 as 
a communication frequency list. 

[0069]lf the image transmission request signal from an external instrument is inputted into the 
external instrument control terminal 104 of the sending set 101 and the video signal from an 
external instrument is further inputted into the video input terminal 106 in drawing 4 , The control 
circuit 107 of the sending set 101 reads the communication frequency list memorized in the store 
circuit 1 08. And after setting the magnitude of attenuation of the variable attenuator 1 1 4 as the 
maximum in parallel to this, RF converter 102 is operated, 

[0070]By a frequency change order which shows within the limits of the read communication 
frequency list, for example in Table 1, after the control circuit 107 diffuses a power spectrum by 
switching RF frequency of RF converter 102 at high speed, it makes small the magnitude of 
attenuation of the variable attenuator 114, and starts transmission. A change order of the 
frequency of Table 1 shows an example of what it has decided on beforehand with the sending 
set 1 01 and the receiving set 117. 

[0071]Communication frequency is switched according to the timing of the Horizontal 
Synchronizing signal of a video signal, or a Vertical Synchronizing signal inputted from the video 
input terminal 106. In that case, the synchronized signal to be used is extracted from a video 
signal by the comparator 110. 

[0072]Here, in order to prevent the influence of the radio equipment on others and to aim at 
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effective use of an electric wave, it is necessary to use RF power density per unit bandwidth 
transmitted from the sending set 101 as 304 or less feeble radio wave level shown in drawing 6 . 
Therefore, the control circuit 107 asks for the bandwidth of using frequency, and the dispersion 
ratio of a power spectrum from a communication frequency list, and it adjusts the magnitude of 
attenuation of the variable attenuator 1 14 so that RF power density per unit bandwidth may be 
made regularity by this. 

[0073]On the other hand, in drawing 4 , if the request signal of image reception is inputted into the 
external instrument control terminal 120 of the receiving set 117 from an external instrument, the 
control circuit 123 of the receiving set 117 will operate the RF tuner 118 while reading the 
communication frequency list memorized in the store circuit 124. 

[0074]Thereby, the control circuit 123 switches the received frequency of the RF tuner 1 18 at high 
speed, and receives the RF signal from the sending set 101. The change performs this so that it 
may become a change order of frequency which shows within the limits of the communication 
frequency list which the control circuit 123 read in Table 1 . The switching timing of frequency 
changes using the pseudo synchronization timing generated in control circuit 123 inside. 
[0075]Here, reception is started with the receiving set 1 17 and the synchronous timing of the 
video signal of the transmitting side and the pseudo synchronization timing of a receiver are not 
necessarily in agreement during the ****. Since transmit frequency and received frequency 
furthermore are not necessarily in agreement in time, either, the signal has not appeared in the 
video output of the RF tuner 1 1 8 of the receiving set 1 17, and the output of the comparator 126. 
Therefore, monitoring the output of the comparator 126, the control circuit 123 of the receiving set 
117 changes the timetable start time of pseudo synchronization timing and received frequency 
one by one, and tries detection of a sending signal. Here, since the timetable cycle of the 
synchronous timing of the video signal of the transmitting side and transmit frequency is constant, 
it succeeds in detection of a sending signal after fixed trial in a receiver, if it succeeds in detection 
of a sending signal, the control circuit 123 of the receiving set 1 17 will use the synchronous timing 
of the received video signal extracted by the comparator 126 for pseudo synchronization timing, 
changing it. 

[0076]Generally, the receiving level of the wireless transfer which uses a wide band is influenced 
by the frequency characteristic of a multipass or transmitting antennas. When influenced by the 
frequency characteristic of a multipass or transmitting antennas, a receiving level changes a lot 
like the characteristic 406 shown in drawing 7 . And a receiving level cannot reproduce a video 
signal in the frequency used as 407 or less communication marginal level. Therefore, in the 
conventional method which uses single frequency, when the position of ** and a receiving set 
changed while in use, or when the position of the circumference reflecting object which reflects an 
electric wave changed, as shown in drawing 8 fa), the condition it becomes impossible to 
completely receive an electric wave occurred, and the using feeling was falling remarkably. On 
the other hand, in the embodiment of the invention 2, since it becomes impossible to only 
reproduce a part of video signal as shown in drawing 8 fb). a receive state is improved. 
[0077]Here, in order to prevent the influence of the radio equipment on others and to aim at 
effective use of an electric wave generally, the maximum of the field intensity in the point from 
which the wireless transmission device which uses a feeble radio wave separated only constant 
distance is restricted. Although the maximum is determined according to the stage of influence on 
other radio equipment which uses the same existing frequency band, the inspecting 
measurement method is determined as a standard in the method of the near radio equipment 
which may be influenced. Control of the field intensity in the point which only constant distance 
left is realizable by controlling transmission power by the case where a fixed transmission 
antenna is used for apparatus. 

[0078]Although the interaction of the radio equipment of the method which uses single frequency, 
and the radio equipment of the method which diffuses and uses a spectrum is great, there is a 
method that the interaction between both methods is small. This situation is applied even if it 
attaches without the transmission equipment of this invention which diffuses a use spectrum and 
transmits the frequency band of standard television broadcasting, and other existing radio 
equipment, i.e., the television set which uses single frequency. 
[0079JCompared with the method which uses the frequency band of standard television 
broadcasting and uses the conventional single frequency from the above reason with the 
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transmission equipment of this embodiment which diffuses a spectrum and transmits, 
transmission by bigger output power is possible. In connection with this, since received power 
also increases, transmission distance can also be lengthened. 

[0080]ln the transmission equipment of this embodiment, usable frequency is used for image 
transmission in advance of use, carrying out detection registration. For this reason, even if digital 
television broadcasting and mobile communications equipment will come to use the zone in the 
future, coexistence with these systems is possible. 

[0081]ln the state where the video signal is transmitted from the sending set 101 here, When the 
control signal which operates the external instrument connected to the receiving set 1 17 is 
inputted into the external instrument contact button 104 of the sending set 101 , the control circuit 
1 07 of the sending set 1 01 , To the timing superimposed on the video signal of the blanking period 
shown in drawing 9 . the received control signal is outputted to RF converter 102. By the 
composing device 112 in RF converter 102, a control signal is superimposed by the portion of the 
data 605 of drawing 9 . and is transmitted towards the receiving set 117. 
[0082]ln the receiving set 117 which received the video signal on which it was superimposed, a 
control signal extracts a control signal from a video signal with the comparator 126, and outputs 
to the external instrument contact button 120. This becomes possible to operate the external 
instrument connected to the receiving set 117 from the external instrument connected to the 
sending set 101, and a highly efficient video transmission system is realized. 
[0083]lf an audio signal is inputted into the audio input terminal 105 in the state where the video 
signal is transmitted, from the sending set 101, the audio signal by which the AD translation was 
carried out by AD converter 109 of the sending set 101 will be inputted into the control circuit 107. 
If the audio signal by which the AD translation was carried out is inputted, the control circuit 107 
PCM-izes the received audio signal further, will be the timing superimposed on the video signal of 
the blanking period shown in drawing 9 . and will output this PCM signal to RF converter 102. By 
the composing device 1 12 in RF converter 102, a PCM signal is superimposed by the portion of 
the data 605 of drawing 9 . and is transmitted towards the receiving set 117. 
[0084]ln the receiving set 1 17 which received the video signal on which it was superimposed, a 
PCM signal extracts a PCM signal from a video signal with the comparator 126, and outputs to 
the control circuit 123. The control circuit 123 switches the voice switch circuit 127 to PCM voice 
condition of use while outputting a PCM signal to DA converter 125. In DA converter 125, a PCM 
signal is changed into an audio signal and it outputs to the audio output terminal 122. Thereby, 
high-definition voice transmission without the voice noise accompanying the change of 
communication frequency is realized. 

[0085]Thus, the transmission equipment by this Embodiment 2, In advance of use, frequency 
usable to image transmission is detected in the receiving band of RF tuner in a receiving set, 
Since it registers with the both sides of said sending set and a receiving set by considering 
detected frequency as a communication frequency list, a power spectrum is diffused by switching 
frequency at high speed within the limits of said communication frequency list and it was made to 
communicate, Image transmission to the cheap simplex which also has a receiving function of 
television broadcasting, i.e., one way, is realizable. The influence of a multipass can be reduced 
and it is not influenced by the powerful existing broadcast wave, either. And a communication 
range longer than the method which uses single frequency can be attained, and even if future 
digital television broadcasting and mobile communications use the zone, the video transmission 
system which can live together is realizable. 

[0086]He is trying to change transmission power automatically according to operating frequency 
band width so that the power flux density per unit bandwidth may become fixed, The video 
transmission system which operates with the weak radio wave level which always does not do 
reception interference to the existing radio receiving device even if operating frequency band 
width changes is realizable. It enables it to switch frequency by the synchronous timing of a video 
signal, disorder of the video signal accompanying the change of frequency can be reduced, and 
the video transmission system of good image quality can be realized. 
[0087]Since a control signal is superimposed on the video signal of a blanking period and was 
transmitted, a controllable highly efficient video transmission system is [ operation of a receiving 
set ] realizable from a sending set. Since an audio signal is PCM-ized, and it superimposes on 
the video signal of a blanking period and was made to transmit, the noise of the audio signal 
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accompanying the change of frequency can be abolished, and the video transmission system of 
good tone quality can be realized. 

[0088]Therefore, while having a standard television broadcasting receiving function of NTSC 
system, the influence of a multipass is reduced, high-definition voice transmission and advanced 
features are possible, and a long-distance communication range can be realized rather than the 
case where single frequency is used. It is able for a camera to apply to a dismountable VTR 
movie device etc. by wireless from the Records Department main part for it to be able to live 
together, even if digital television broadcasting and mobile communications equipment will come 
to use the zone in the future. 

[0089]Although this Embodiment 2 showed the case where the digitized audio signalwas [ PCM-] 
made to beized, it is also possible to use other compression encoding systems. Although this 
Embodiment 2 showed the case where NTSC system was used as a standard television signal, it 
is also possible to use a PAL system and an SECAM system. 

[0090]{Embodiment 3) This Embodiment 3 forms two transceiving equipment having the sending 
set and receiving set of Embodiment 2. Hereafter, the embodiment of the invention 3 is described 
using drawing 5 , drawing 6 , drawing 7 . drawing 8 . drawing 9 , and Table 2. This Embodiment 3 
supports the invention indicated to claims 8 and 9 and claims 20 and 21 of this application. 
r0091] DrawinQ 5 shows the composition of the transmission equipment by the embodiment of the 
invention 3. Drawing 6 shows the signal power in the embodiment of the invention 3. Drawing 7 
shows the receiving level of the embodiment of the invention 3. Drawing 8 shows the 
transmission state of the image of the embodiment of the invention 3 by comparison with a 
conventional example. Drawing 9 shows the video signal of the embodiment of the invention 3. 
Table 2 shows a frequency change order and frequency timetable of the embodiment of the 
invention 3. 
[0092] 
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The transceiving equipment with which 201 A and 201 B transmit and receive in a figure, the RF 
converter with which 202A and 202B generate a standard television signal, The voltage controlled 
oscillator which oscillates 21 5A and 21 5B on the frequency according to control voltage, The 
composing device compounded because 216A and 216B add two input signals, The mixer 
compounded because 21 7A and 217B carry out the multiplication of the two input signals, The 
variable attenuator in which 21 8A and 21 8B compound an input signal according to a control 
signal, A communication terminal for the transmitting antennas with which 219A and 219B 
transmit and receive an electric wave, and 207A and 207B to output a signal for the input from 
the outside to the receptacle exterior, An external instrument contact button for 208A and 208B to 
connect an external instrument, A video input terminal for an audio input terminal for 205A and 
205B to input an audio signal, and 204A and 204B to input a video signal, The AD converter from 
which 21 3A and 21 3B change an analog signal into a digital signal, A comparator [ input signal / 
preset value IB 1 214A and / 214 ], the control circuit for which 21 1 A and 21 1 B control this 
transceiving equipment 201A and 201 B, the store circuit which 212A and 212B use for the control 
circuits 21 1 A and 21 1 B memorizing information, 206A and 206B register setting out of this 
transceiving equipment 201 A and 201 B, or, The detection registering button for directing 
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detection of the existence of transmission to this transceiving equipment 201 A and 201 B, RF 
tuner with which 203A and 203B receive a standard television signal, The voltage controlled 
oscillator which oscillates 220A and 220B on the frequency according to control voltage, The 
mixer compounded because 221 A and 221 B carry out the multiplication of the two inputs, The 
AGC circuit where 222A and 222B adjust the profit of a signal, the intermediate frequency 
processing circuit where 223A and 223B process an intermediate frequency signal, The DA 
converter from which 224A and 224B change a digital signal into an analog signal, A comparator [ 
input signal / preset value /B / 225A and / 225 ], the voice changeover switch with which 226A 
and 226B output either of two audio signals, An image output terminal for 209A and 209B to 
output a video signal, and 21 OA and 21 OB are the audio output terminals for outputting an audio 
signal. Here, 201 A and 201 B are the 1st transceiving equipment and 2nd transceiving equipment 
that were indicated to claim 8, respectively. 

[0093]510 is the frequency change sequence control means indicated to claim 8. While this 
frequency change sequence control means 510 performs a frequency change order in single 
direction to the higher one from the lower one from the higher one within the limits of a 
communication frequency list, or the lower one, A frequency change order is controlled to return 
to the beginning of a frequency list, when it reaches at the end of a frequency list, and it 
comprises the control circuit 21 1 A and the store circuit 212A. 

[0094J51 1 is the communication control means indicated to claim 8. By using a frequency 
timetable for which the 1st and 2nd transceiving equipment uses always different frequency, this 
communication control means 51 1 controls to communicate by duplex operation, i.e., both 
directions, and comprises the control circuit 211 A and the store circuit 212A. 
[0095)512 is the communication frequency list update means indicated to claim 9. While this 
communication frequency list update means 512 uses the communication frequency list 
registered at the time of a communication start and after a communication start uses the 2nd 
communication frequency list that reproduced the communication frequency list, The 2nd 
communication frequency list exchanges communicative quality result information among 2 sets 
of transceiving equipment, and comprises the control circuit 211 A, the store circuit 21 2A, the 
comparators 214A and 225A, and the composing device 21 6A. And the 1st and 2nd transceiving 
equipment 201 A and 201 B is equipped with the device and the means of constituting the sending 
set and receiving set which were shown in drawing 5 , respectively, the lot every. 
[0096]Next, operation is explained. In drawing 5 . if an operator pushes the detection registering 
button 206Aof the 1st transceiving equipment 201 A, the control circuit 211 A will start operation. 
The control circuit 21 1 A controls the RF tuner 203A so that this receives briefly all the frequency 
in the receiving band 303 shown in drawing 3 . 

[0097]The video output of the RF tuner 203A is inputted into the comparator 225A. The decision 
result is inputted into the control circuit 21 1 A, and the control circuit 211 A detects frequency 
without the video synchronizing signal by the broadcast wave and the image wave of a broadcast 
wave, and the random signal by an extraneous noise as frequency usable to image transmission. 
And these are memorized as a list to the store circuit 212A. 

[0098]The 2nd transceiving equipment 201 B as well as [ completely ] the 1st transceiving 
equipment 201 A is constituted, and after the detection registering button 206B is pushed like the 
1st transceiving equipment 201 A mentioned above, a series of operations are performed. 
[0099]Here, the 1st and 2nd transceiving equipment is not necessarily used by the same position 
or same direction. For this reason, direction of the antennas 21 9A and 21 9B differs from the 
arrival directions of the broadcast wave, and it is usually thought that the list which carries out 
detection memory as frequency usable to image transmission crosses. 
[0100]Next, if one of the detection registering buttons 206A and 206B is pushed after the 1st 
transceiving equipment 201 A and 2nd transceiving equipment 201 B are connected with a cable 
via the communication terminals 207A and 207B, The control circuit of one transceiving 
equipment requires the list of frequency usable to image transmission of the control circuit of the 
transceiving equipment of another side via a communication terminal. Hereafter, it explains as 
that on which the detection registering button 206A of the 1st transceiving equipment 201 A was 
pushed. 

[0101]The control circuit 21 1 B of the 2nd transceiving equipment 201 B reads the list of usable 
frequency to image transmission memorized in the store circuit 21 2B. And this list is sent out to 
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the 1st transceiving equipment 201 A via the communication terminal 207B. 
[0102]ln the 1st transceiving equipment 201 A, an usable frequency list is read to image 
transmission memorized in the store circuit 212A, A product with the list of frequency usable to 
image transmission sent from the 2nd transceiving equipment 201 B is taken, and while 
memorizing to the store circuit 21 2A by considering the result as a communication frequency list, 
it sends out also to the communication terminal 207A. In the 2nd transceiving equipment 201 B, 
the communication frequency list sent from the 1st transceiving equipment 201A is memorized to 
the store circuit 212B. 

[0103]Next, in drawing 5 , the image transmission request signal from an external instrument shall 
be inputted into the external instrument control terminal 208A of the 1st transceiving equipment 
201 A, and the video signal from an external instrument shall be further inputted into the video 
input terminal 204A. At this time, the control circuit 21 1 A reads the communication frequency list 
memorized in the store circuit 212A. After setting attenuation of the variable attenuator 218A as 
the maximum with this, RF converter 202A is operated. 

[0104]Within the limits of the communication frequency list which read the control circuit 21 1A, 
For example, the lower one from the higher one as shown in the 1st row of Table 2, i.e., a left end 
sequence, Or RF frequency of RF converter 202A is switched at high speed by a frequency 
change order of changing to the higher one in single direction from the lower one, and changing 
so that it may return at the end of a list, when it reaches at the end of a communication frequency 
list further. By changing such frequency, after diffusing a power spectrum, the magnitude of 
attenuation of the variable attenuator 21 8A is made small, and transmission is started. What has 
decided on a change order of the frequency shown in Table 2 beforehand with the 1st 
transceiving equipment 201 A and 2nd transceiving equipment 201 B is used. 
[0105]Communication frequency is switched according to the timing of the Horizontal 
Synchronizing signal of a video signal, or a Vertical Synchronizing signal inputted from the video 
input terminal 204A. The synchronized signal to be used is extracted from a video signal by the 
comparator 2 14A. 

[0106]Here, in order to prevent the influence of the radio equipment on others and to aim at 
effective use of an electric wave, it is necessary to use RF power density per unit bandwidth 
transmitted as 304 or less weak level shown in drawing 6 . Therefore, the control circuit 211 A asks 
for the bandwidth of using frequency, and the dispersion ratio of a power spectrum from a 
communication frequency list, and thereby, it adjusts the magnitude of attenuation of the variable 
attenuator 21 8A so that RF power density per unit bandwidth may be made regularity. 
[0107]On the other hand, in drawing 5 , if the request signal of image reception is inputted into the 
external instrument control terminal 208B of the 2nd transceiving equipment 201 B from an 
external instrument, The control circuit 208B of the 2nd transceiving equipment operates the RF 
tuner 203B while reading the communication frequency list memorized in the store circuit 212B. 
[0108]Furthermore, the control circuit 21 1 B of the 2nd transceiving equipment 201 B within the 
limits of the read communication frequency list by a change order of the frequency shown in the 
1st row of Table 2. The switching timing of frequency uses the pseudo synchronization timing 
generated inside control circuit 21 1 B, switches the received frequency of the RF tuner 203B at 
high speed, and receives the RF signal from the 1st transceiving equipment 201 A. 
[01 09]Starting reception with the 2nd transceiving equipment 201 B here, during the ****, the 
synchronous timing of the video signal of the transmitting side and the pseudo synchronization 
timing of a receiver are not necessarily in agreement. Since transmit frequency and received 
frequency are not necessarily in agreement in time, either, the signal has not appeared in the 
video output of the RF tuner 203B of the 2nd transceiving equipment, and the output of the 
comparator 225B. 

[01 1 0JTherefore, the control circuit 21 1 B of the 2nd transceiving equipment 201 B tries detection 
of the sending signal of the 1st transceiving equipment by changing the timetable start time of 
pseudo synchronization timing and received frequency one by one, monitoring the output of the 
comparator 225B. 

[01 1 1]Here, since the timetable cycle of the synchronous timing of the video signal of the 1st 
transceiving equipment 201 A and transmit frequency is constant, it succeeds in detection of the 
sending signal of the 1st transceiving equipment 201 A after fixed trial in the 2nd transceiving 
equipment 201 B. 
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[0112]lf it succeeds in detection of the sending signal of the Isttransceiving equipment 201 A, the 
control circuit 21 1B of the 2nd transceiving equipment 201 B will use the synchronous timing of 
the received video signal extracted by the comparator 225B for pseudo synchronization timing, 
changing it. 

[0113]ln the 2nd transceiving equipment 201 B, if detection of the sending signal from the 1st 
transceiving equipment 201 A is completed, The control circuit 21 1 B operates RF converter 202B, 
after setting attenuation of the variable attenuator 21 8B as the maximum while reading the 
communication frequency list memorized in the store circuit 21 2B. 

[01 14]Within the limits of the communication frequency list which read the control circuit 21 1 B, 
For example, it is a frequency change order of changing so that it may return at the end of a list, 
when single direction is further arrived at [ one / from the lower one or the lower one / from the 
higher one as shown in the 2nd row of Table 2 / higher ] at the end of a communication frequency 
fist, And a frequency timetable which uses the frequency which is not the image frequency of the 
frequency which has been received further always unlike the transmit frequency of the 1st 
transceiving equipment is used, and RF frequency of RF converter 202B is switched at high 
speed. Thereby, after diffusing a power spectrum, the magnitude of attenuation of the variable 
attenuator 21 8B is made small, and transmission is started. 

[01 15]What has decided on a change order of the frequency shown in Table 2 beforehand with 
the Isttransceiving equipment 201 A and 2nd transceiving equipment 201 B is used. 
Communication frequency is switched according to the synchronous timing of the video signal 
sent from the 1st transceiving equipment 201 A that detection completed. 
[01 1 6]ln order to prevent the influence of the radio equipment on others and to aim at effective 
use of an electric wave here, It is necessary to use RF power density per unit bandwidth 
transmitted as 304 or less weak level shown in drawing 3 . Therefore, the control circuit 21 1 B asks 
for the bandwidth of using frequency, and the dispersion ratio of a power spectrum from a 
communication frequency list, and it adjusts the magnitude of attenuation of the variable 
attenuator 21 8B so that RF power density per unit bandwidth may be made regularity by this. 
[01 17]On the other hand, in the 1st transceiving equipment 201 A, after starting transmission, the 
RF tuner 203A is operated after the fixed time lapse defined beforehand. By a change order of 
the frequency for which the control circuit 21 1 A of the 1st transceiving equipment 201 A shows 
within the limits of a communication frequency list to the 2nd row of Table 2. The switching timing 
of frequency uses the synchronous timing of the transmitted video signal, switches the received 
frequency of the RF tuner 203A at high speed, and receives the RF signal from the 2nd 
transceiving equipment 201 B. 

[01 18]Here, since reception is started with the 1st transceiving equipment 201 A and transmit 
frequency and received frequency are not necessarily in agreement in time during the ****, the 
signal has not appeared in the video output of the RF tuner 203A of the 1st transceiving 
equipment, and the output of the comparator 225A. Therefore, the control circuit 211 A of the 1st 
transceiving equipment 201 A tries detection of the sending signal from the 2nd transceiving 
equipment 201 B by changing the timetable start time of received frequency one by one, 
monitoring the output of the comparator 225A. Here, since the timetable cycle of the transmit 
frequency of the 2nd transceiving equipment is constant, it succeeds in detection of the sending 
signal of the 2nd transceiving equipment after fixed trial in the 1st transceiving equipment. 
Communication by duplex operation is realized between the 1st and 2nd transceiving equipment 
by the above. 

[01 19]The receiving level of the wireless transfer which generally uses a wide band is influenced 
by the frequency characteristic of a multipass or transmitting antennas, changes a lot like the 
receiving level characteristic 406 shown in drawing 7 , and cannot reproduce a video signal in the 
frequency from which a receiving level turns into 407 or less communication marginal level. 
[0120]lf communication of duplex operation is realized between the 1st and 2nd transceiving 
equipment as mentioned above, it will become exchangeable [ the frequency information which a 
receiving level becomes under a multipass, the influence of the frequency characteristic of 
transmitting antennas, etc. below in a communication marginal level ]. 
[01 21 ]ln the 2nd transceiving equipment 201 B, a false video signal is generated by the control 
circuit 21 1 B, and as shown in drawing 9 , on the video signal of a vertical blanking interval, the 
composing device 216 is used, the information on the frequency as for which below a 
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communication marginal level becomes is superimposed on the portion of the data 605, and it 
replies to the 1st transceiving equipment 201 A. Furthermore, with the 2nd transceiving equipment 
201 B, the 2nd communication frequency list that reproduced the communication frequency list is 
created, and the frequency as for which below a communication marginal level becomes is 
excepted from the 2nd communication frequency list, and is memorized to the store circuit 212B. 
[0122]ln the 1 st transceiving equipment 201 A ( a check of the frequency information as for which 
below the replied communication marginal level becomes will create the 2nd communication 
frequency list that reproduced the communication frequency list. However, while excepting the 
frequency as for which below the replied communication marginal level becomes from the 2nd list 
and memorizing it to the store circuit 212A, the transmission which uses this 2nd communication 
frequency list is started. 

[0123]Afthough the sending signal of the 1st transceiving equipment detected till then disappears 
by the communication frequency list having changed in the 2nd transceiving equipment 201 B, 
After the fixed time defined beforehand passes, shortly, the 2nd created communication 
frequency list is used and the 1st detecting operation and a series of responding operation 
mentioned above of a sending signal of transceiving equipment are performed again. 
[01 24] Although the sending signal of the 2nd transceiving equipment detected till then disappears 
because the communication frequency list changed also with the 1st transceiving equipment, 
After the fixed time defined beforehand passes, the 2nd created communication frequency list is 
used, detecting operation of the sending signal of the 2nd transceiving equipment is performed 
again, and reestablishment of the communication of duplex operation is carried out. 
[0125]When the position of the 1st or the 2nd transceiving equipment changes while in use, or the 
situation of a multipass changes and the frequency which becomes below in a communication 
marginal level changes, The 1st transceiving equipment 201A that detected it changes the 
communication frequency list to be used from the 2nd communication frequency list to the 
communication frequency list of origin, and starts transmission. 

[0126]Although the sending signal of the 1st transceiving equipment detected till then disappears 
by the communication frequency list having changed with the 2nd transceiving equipment here, 
After the fixed time defined beforehand passes, the communication frequency list to be used is 
changed to the communication frequency list of origin from the 2nd communication frequency list, 
While performing again the 1st detecting operation and a series of responding operation 
mentioned above of a sending signal of transceiving equipment, also about the transmission from 
a self-device, the communication frequency list to be used is changed from the 2nd 
communication frequency list to the communication frequency list of origin, and transmission is 
started. 

[0127]Although the sending signal of the 2nd transceiving equipment detected till then disappears 
by the communication frequency list having changed in the 1st transceiving equipment 201 A, 
After the fixed time defined beforehand passes, the communication frequency list to be used is 
changed from the 2nd communication frequency list to the communication frequency list of origin, 
detecting operation of the sending signal of the 2nd transceiving equipment is performed again, 
and reestablishment of the communication of duplex operation is carried out. 
[0128]After reestablishment of the communication of the duplex operation which uses the 
communication frequency list of origin is carried out, From having returned to the communicative 
initial state, by a series of processings and operations which were mentioned above, the 
information about the frequency as for which below a communication marginal level newly 
becomes is exchanged, and reestablishment operation of communication of the duplex operation 
which uses said 2nd communication frequency list updated using the information is performed. 
[0129]Here, in the operation which uses the communication frequency list of above 2nd creating 
and updating, transceiving equipment shall control [ 1st and 2nd ] the RF power density per unit 
bandwidth automatically from operating frequency band width and a power-spectrum dispersion 
ratio like the above-mentioned. 

[0130]As mentioned above, in communication of simplex under the influence of the frequency 
characteristic of a multipass or transmitting antennas. Since it can communicate without being 
unable to perform reproduction of a part of video signal as shown in drawing 8 (b), but a using 
feeling's using the frequency as for which below a communication marginal level becomes by the 
communication of duplex operation of the bad thing having been attained, As shown in drawing 8 
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(c), image transmission which canceled the influence of the frequency characteristic of a 
multipass or transmitting antennas is attained. 

[0131]ln order to prevent the influence of the radio equipment on others and to aim at effective 
use of an electric wave generally like Embodiment 1, the maximum of the field intensity in the 
point from which the wireless transmission device which uses a feeble radio wave separated only 
constant distance is restricted. The maximum is determined according to the stage of influence 
on other radio equipment which uses the same existing frequency band, and the inspecting 
measurement method is determined as a standard in the method of the near radio equipment 
which may be influenced. Control of the field intensity in the point which only constant distance 
left is realizable by controlling transmission power by the case where a fixed transmission 
antenna is used for apparatus. 

[0132]Although the interaction of the radio equipment of the method which uses single frequency, 
and the radio equipment of the method which diffuses and uses a spectrum is great, and there is 
a means by which the interaction between both methods is small, Using the frequency band of 
standard television broadcasting about the transmission equipment of this embodiment, other 
existing radio equipment is television receivers which use single frequency. 
[0133]Since transmission by bigger output power is possible compared with the method which 
uses the frequency band of standard television broadcasting and uses the conventional single 
frequency in the transmission equipment of this embodiment which diffuses a spectrum and 
transmits and received power also increases from the above reason in connection with this, 
transmission distance also becomes long. 

[0134]ln the video transmission system of this Embodiment 3, in order to use usable frequency 
for image transmission in advance of use, carrying out detection registration, even if digital 
television broadcasting and mobile communications equipment will come to use the zone in the 
future, it can live together. 

[0135]Like Embodiment 1, since PCM transmission of an audio signal is also possible, high- 
definition bidirectional voice transmission is realized. Since the control signal of the external 
instrument connected to both transceiving equipment is superimposed on the portion of the data 
605 of drawing 6 like Embodiment 2 and it can transmit bidirectionally, a still more highly efficient 
video transmission system is realizable. 

[0136]Thus, the 1st and 2nd transceiving equipment it has the transceiving equipment, and the 
sending set and receiving set in transmission equipment of Embodiment 2 according to the 
transmission equipment of this Embodiment 3, While performing a frequency change order in 
single direction to the higher one from the lower one from the higher one within the limits of said 
communication frequency list, or the lower one, respectively, Since it was made to communicate 
by duplex operation by using a frequency timetable which uses the frequency from which it 
returns to the beginning of said frequency list, and said 1st and 2nd transceiving equipment 
always differs when it reached at the end of said frequency list, It also has a receiving function of 
television broadcasting and a controllable highly efficient and cheap duplex operation video 
transmission system can be mutually realized between each transceiving equipment. 
[0137]While said communication frequency list registered at the time of a communication start is 
used and after a communication start uses the 2nd communication frequency list that reproduced 
said communication frequency list, Since said 2nd communication frequency list was updated as 
required by exchanging communicative quality result information among said 2 sets of 
transceiving equipment, the video transmission system which canceled the influence of a 
multipass is realizable. 

[01 38]Therefore, image transmission by duplex operation can be realized, the influence of a 
multipass can be canceled, and it is possible to apply to the surveillance camera for defense etc. 
which carry out the remote control of the camera. Although this Embodiment 3 showed the case 
where the digitized audio signalwas [ PCM-] made to beized, it is also possible to use other 
compression encoding systems. Although this Embodiment 3 showed the case where NTSC 
system was used as a standard television signal, it is also possible to use a PAL system and an 
SEC AM system. 

[0139](Embodiment 4) This Embodiment 4 enables it to prevent interception of a feeble radio 
wave in collective housing in the situations in the case of using two or more transmission 
equipment, etc. Hereafter, the embodiment of the invention 4 is described using drawing 5 , 
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drawing 6 , drawing 7 , and Table 3. This Embodiment 4 supports the invention indicated to claim 
10 thru/or claim 12 and claim 22 thru/or claim 24 of this application. Drawing 5 shows the 
composition of the transmission equipment by the embodiment of the invention 4. Drawing 6 
shows the video signal in the embodiment of the invention 4. Drawing 7 shows the condition of 
use in the collective housing with which the use radio wave area in the embodiment of the 
invention 4 has lapped indefinitely. Table 3 shows a frequency change order and frequency 
timetable of the embodiment of the invention 4. 
[0140) 

[Table 3] 
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In a figure, 520 is the ID storage means indicated to claim 10. This ID storage means 520 
memorizes ID added at the time of manufacture, and comprises the communication terminals 
207A and 207B, the control circuits 21 1 A and 21 1 B, and the store circuits 21 2A and 212B. 
[0141]521 is ID reference registration means indicated to claim 10. Mutually, it refers for this ID 
reference registration means 521, and it suits, registers ID between another devices which permit 
communication in advance of use, and comprises the detection registering buttons 206A and 
206B, the communication terminals 207A and 207B, the control circuits 21 1A and 21 1 B, and the 
store circuits 21 2A and 21 2B. 

[0142]522 is the frequency setting means indicated to claim 11. This frequency setting means 
522 certainly performs receiving mode before a transmitting mode, The frequency timetable of all 
another devices under transmission is detected in the same radio wave area, It transmits using a 
frequency timetable in which using frequency always differs from these another devices, and 
comprises the RF tuners 203A and 203B, the comparators 225A and 225B, the control circuits 
21 1 A and 21 1 B, and the store circuits 21 2A and 21 2B. 

[0143]523 is the retransmission means indicated to claim 1 1 . When the sending signal from 
another device which required communication cannot be detected even if the time set beforehand 
passes after this retransmission means 523 performs a transmitting mode, It transmits again 
using a frequency timetable which is [ said frequency time ] comparatively different, and 
comprises the transmitting antennas 21 9A and 21 9B, the RF tuners 203A and 203B, the 
comparators 225A and 225B, the control circuits 21 1A and 21 1 B, and the store circuits 21 2A and 
212B. 

[0144J524 is the output halt means indicated to claim 12. This output halt means 524 is a thing to 
which a sound and an image are not made to output when ID which permits communication in 
receiving mode cannot be checked, It comprises the control circuits 21 1 A and 21 1 B, the 
comparators 225A and 225B, the store circuits 212A and 212B, and the voice video output 
circuits 227A and 227B. 

[0145]ln this drawing 5 , the 1st and 2nd transceiving equipment 201 A and 201 B has the device 
same at least and means as Embodiment 3, and it is constituted so that all operations shown in 
Embodiment 3 further at least may be performed. Here, ID grant device is connected to the 
external instrument contact buttons 208A and 208B at the time of manufacture, and ID peculiar to 
each device is inputted into the 1st and 2nd transceiving equipment 201A and 201 B. ID to which 
the control devices 211 A and 21 1B were given as ID is inputted is memorized to the store circuits 
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212Aand212B. 

[0l46]Registration of another device which permits communication is performed to the 1st and 
2nd transceiving equipment 201 A and 201 B as follows. If one of the detection registering buttons 
206A and 206B is pushed after the 1st transceiving equipment 201 A and 2nd transceiving 
equipment 201 B are connected with the communication terminals 207A and 207B, One control 
circuit 21 1 A sends out the requirement signal of ID to the control circuit 21 1 B of the 2nd 
transceiving equipment via the communication terminal 207A. 

[0147]Hereafter, it explains that the detection registering button 206A is pushed. The control 
circuit 21 1B of the 2nd transceiving equipment 201 B that received the requirement signal of ID 
reads ID peculiar to the self-device memorized in the store circuit 21 2B, and sends this out to the 
1st transceiving equipment 201 A via the communication terminal 207B. 
[0148]As for the control circuit 211 A of the 1st transceiving equipment 201 A that received ID of 
the 2nd transceiving equipment 201 B, received ID is memorized to the store circuit 212A as ID of 
another device which permits communication. With this, ID peculiar to a self-device is sent out 
towards the 2nd transceiving equipment 201 B via the communication terminal 207A. 
[0149]As for the control circuit 212B of the 2nd transceiving equipment 201 B that received ID of 
the 1st transceiving equipment 201 A, received ID is memorized to the store circuit 212B as ID of 
another device which permits communication. Above, the 1st and 2nd transceiving equipment 
201 A and 201 B completes [ both ] registration of another device which permits communication. 
[0150Jln drawing 10 , as for each class of the transceiving equipment A, the transceiving 
equipment B, the transceiving equipment C and the transceiving equipment D, the transceiving 
equipment E, and the transceiving equipment F, registration of each transceiver layer has 
completed a partner's transceiving equipment mutually as another device which permits 
communication. It is in the state where C, D, and E and F are communicating now using the 
frequency timetable from the 1st row of Table 3 to the fourth row, in this figure. In drawing 1 0 , a, 
b, c, d, e, and f show the attainment area of the electric wave of the transceiving equipment A, B, 
and C, D, E, and F, respectively. In the above-mentioned state, the operation to which the 
transceiving equipment A performs transmission of a call, and an image and a sound towards the 
transceiving equipment B, and the transceiving equipment B performs response and transmission 
of an image and a sound to the transceiving equipment A further is explained below. The 
transceiving equipment A and the transceiving equipment B are equivalent to the transceiving 
equipment 201 A and the transceiving equipment 201 B of drawing 5 , respectively. 
[0151]ln drawing 5 , if the image transmission request signal from an external instrument is 
inputted into the external instrument control terminal 208A of the transceiving equipment 201 A 
and the video signal from an external instrument is further inputted into the video input terminal 
204A, The control circuit 21 1A operates the RF tuner 203A, and performs receiving mode before 
a transmitting mode while it reads the communication frequency list memorized in the store circuit 
21 2A. 

[0152]ln receiving mode, the control circuit 211 A of the transceiving equipment 201 A within the 
limits of the read communication frequency list by a change order of the frequency shown in the 
fifth row of Table 3. The switching timing of frequency uses the pseudo synchronization timing 
generated inside the control circuit 21 1A, switches the received frequency of the RF tuner 203A 
at high speed, and receives the RF signal from another device under transmission in the same 
radio wave area. 

[0153]As shown in drawing 10 . here around the transceiving equipment A, The transceiving 
equipment B and C exists in radio wave arrival area, and the transceiving equipment D, and E 
and F exist outside radio wave arrival area, further, the transceiving equipment A and E exists in 
radio wave arrival area, and the transceiving equipment C, and D and F exist in the 
circumference of the transceiving equipment B outside radio wave arrival area. In order to detect 
each other's another device which permits communication, respectively, the transceiving 
equipment C, D, and E which is transmitting, and F superimposed ID respectively peculiar to a 
self-device on the portion of the data 605 shown in drawing 6 on a transmission video image 
signal, and have transmitted to it. 

[0154]First, reception is started with the transceiving equipment 201 A, and the synchronous 
timing of the video signal which surrounding transceiving equipment transmits, and the pseudo 
synchronization timing of a receiver are not necessarily in agreement during the ****. Since 
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transmit frequency and received frequency are not necessarily in agreement in time, either, the 
signal has not appeared in the video output of the RF tuner 203A, and the output of the 
comparator 225A. 

[0155]Therefore, the control circuit 21 1 A of the transceiving equipment 201 A tries detection of the 
sending signal of surrounding transceiving equipment by changing the timetable start time of 
pseudo synchronization timing and received frequency one by one, monitoring the output of the 
comparator 225A. 

[0156]The transceiving equipment C here in the circumference radio wave arrival area of the 
transceiving equipment A The 1st row of Table 3, That is, it is transmitting using the frequency 
timetable shown in a left end sequence, and since the timetable cycle of the synchronous timing 
of the video signal which the transceiving equipment C transmits, and transmit frequency is 
constant, it succeeds in detection of the sending signal of the transceiving equipment C after fixed 
tria! in the transceiving equipment A. 

[0l57]lf it succeeds in detection of a sending signal, the transceiving equipment A will use the 
synchronous timing of the received video signal extracted by the comparator 225A for pseudo 
synchronization timing, changing it. With this, the comparator 225A extracts the portion of the 
data 605 of drawing 6 , and ID peculiar to the transceiving equipment which has transmitted this 
signal is read. And when read ID is not another device which has permitted communication, the 
frequency timetable used now is memorized to the store circuit 21 2A as a list during the another 
surrounding transceiving equipment group's use. 

[0158]Detection of the sending signal of surrounding transceiving equipment is tried by changing 
the timetable start time of pseudo synchronization timing and received frequency one by one, 
monitoring the output of the comparator 225A for whether furthermore the transceiving equipment 
A has another device under transmission further into radio wave arrival area continuously. 
[0159]lf it becomes clear that the timetable start time of pseudo synchronization timing and 
received frequency is changed briefly, and there is no another device in the circumference after 
detection of a sending signal here in addition to the transceiving equipment C, The control circuit 
21 1 A of the transceiving equipment A during the memorized use Except a list, For example, after 
diffusing a power spectrum using the frequency timetable of the third row of Table 3 by switching 
RF frequency of RF converter 202A at high speed, the transmission which makes small the 
magnitude of attenuation of the variable attenuator 21 8A, and starts transmission is started. 
[0160]On the other hand, in drawing 5 , if the request signal of image reception is inputted into the 
external instrument control terminal 208B of the transceiving equipment 201 B from an external 
instrument, The control circuit 208B of transceiving equipment operates the RF tuner 203B while 
reading the communication frequency list memorized in the store circuit 21 2B. 
[0161 JWithin the limits of the communication frequency list which the control circuit 21 1 B of the 
transceiving equipment 201 B read by a change order of the frequency shown in the 6th row of 
Table 3. The switching timing of frequency uses the pseudo synchronization timing generated 
inside control circuit 21 1 B, switches the received frequency of the RF tuner 203B at high speed, 
and receives the RF signal from the transceiving equipment A. 

[0162]Here, reception is started with the transceiving equipment B and the synchronous timing of 
the video signal of the transmitting side and the pseudo synchronization timing of a receiver are 
not necessarily in agreement during the "***. Since transmit frequency and received frequency 
furthermore are not necessarily in agreement in time, either, the signal has not appeared in the 
video output of the RF tuner 203B, and the output of the comparator 225B. Therefore, the control 
circuit 211 B of the transceiving equipment 201 B tries detection of the sending signal of the 
transceiving equipment A by changing the timetable start time of pseudo synchronization timing 
and received frequency one by one, monitoring the output of the comparator 225B. 
[0163]Here, in both the circumference radio wave arrival area of the transceiving equipment B, it 
is assumed that the transceiving equipment A and the transceiving equipment E are transmitting 
using the frequency timetable shown in the third row of Table 3. Since the timetable cycle of the 
synchronous timing of the video signal which transceiving equipment A-E transmits, and transmit 
frequency is constant, it detects the sending signal from both transceiving equipment A-E after 
fixed trial in the transceiving equipment B. 

[0164]lf it succeeds in detection of a sending signal, the transceiving equipment B will try in order 
that the comparator 225B may extract the synchronous timing of a received video signal. 
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However, the signal of the transceiving equipment A and E laps, and since mutual interference of 
the input signal is carried out, it does not serve as a cycle of a normal synchronized signal. 
Therefore, in the transceiving equipment B, transmission for a response is not performed but it 
goes into the detecting operation of another sending signal. 

[0165]in the transceiving equipment A, after starting transmission, receiving mode is continued 
using RF tuner, but even if the time set beforehand passes, the reply signal from the transceiving 
equipment B which required communication is undetectable. For this reason, the transceiving 
equipment A starts transmission again using a frequency timetable which is different from what is 
being used further now during use unlike a list, for example, the frequency timetable shown in the 
fifth row of Table 3. In the transceiving equipment B, since the detecting operation of another 
sending signal is continued, the sending signal from the transceiving equipment A which uses 
different frequency timetables from the transceiving equipment E is detected normally shortly. 
[0166]lf it succeeds in detection, the transceiving equipment B will use the synchronous timing of 
the received video signal extracted by the comparator 225B for pseudo synchronization timing, 
changing it. if it succeeds in detection, the transceiving equipment B will use the synchronous 
timing of the received video signal extracted by the comparator 225B for pseudo synchronization 
timing, changing it. With this, the transceiving equipment B extracts the portion of the data 605 of 
drawing 6 w ith the comparator 225B further, and reads ID peculiar to the transceiving equipment 
which has transmitted this signal. And it checks that the signal received from read ID now is a 
signal from the transceiving equipment A which has permitted communication. 
[0167]ln the transceiving equipment B, if detection of the sending signal from the transceiving 
equipment A and the check of ID are completed, The control circuit 21 1 B operates RF converter 
202B, after setting attenuation of the variable attenuator 21 8B as the maximum while reading the 
communication frequency list memorized in the store circuit 21 2B. 

[0168]Within the limits of the communication frequency list which read the control circuit 21 1 B, 
For example, after diffusing a power spectrum using the frequency timetable shown in the sixth 
row of Table 3 by switching RF frequency of RF converter 202B at high speed, the magnitude of 
attenuation of the variable attenuator 21 8B is made small, and transmission is started. 
[0169]Communication frequency is switched according to the synchronous timing of the video 
signal sent from the transceiving equipment A which detection completed. On the other hand, in 
the transceiving equipment A, since receiving mode is continued using RF tuner, the reply signal 
from the transceiving equipment B is detected. 

[0170]Here, since it differs from the frequency timetable which another transceiving equipment 
group in the circumference radio wave arrival area of the transceiving equipment A is using as 
shown in Table 3, the reply signal from the transceiving equipment B serves as good reception. 
[0171]lf it succeeds in detection of a sending signal, the transceiving equipment A will try to 
extract the reply signal on which the received video signal is overlapped. And from the received 
video signal in a good receive state, since a normal reply signal is checked, with the transceiving 
equipment A, the response of a duplex operation communication success is superimposed on the 
video signal which is already under transmission, and is sent out. In the transceiving equipment 
B, if the reply signal of a duplex operation communication success is checked, the frequency 
timetable used henceforth will be fixed and a channel will be secured. 
[0172]ln the above-mentioned process, when the frequency timetable which the transceiving 
equipment B uses laps comparatively the frequency time of the 1st row of Table 3, with the 
transceiving equipment A, the reply signal from B cannot be checked and the reply signal of a 
duplex operation communication success is not transmitted, either. In the transceiving equipment 
B, since the reply signal of a duplex operation communication success from the transceiving 
equipment A cannot be checked even if the time set beforehand passes, it comes back to a 
receive state with the good above by starting transmission using a further different frequency 
timetable, for example, the frequency timetable of the 6th row of Table 3. 
[0173]When communication frequency lists differ into transceiving equipment group CD and the 
transceiving equipment group AB in the above-mentioned process, Since mutual interference 
decreases according to the time ratio which is using the same frequency simultaneously, it does 
not generate, but a parenchyma top interaction will be in the same state as there is no another 
transceiving equipment group who is transmitting to the circumference, and the good 
communication of it will be attained. It enables use radio wave area to cancel interference by the 
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above in the collective housing with which it may lap indefinitely. 

[0174]ln the above-mentioned process, although the transceiving equipment A and B may detect 
the sending signal of the transceiving equipment C and E, respectively, When ID on which it is 
superimposed on the received video signal cannot check that it is a thing from another device 
which has permitted communication, a sound and a video signal are not outputted by the voice 
video output circuits 227A and 227B of drawing 5 . Thereby, it is not concerned with a user's 
intention but it becomes possible to prevent interception. 

[0175]Thus, in [ according to the transmission equipment of this Embodiment 4 ] the transmission 
equipment of Embodiment 2 or 3, Since a reference was made, and it suits and ID was mutually 
registered between another devices which memorize ID added at the time of manufacture, and 
permit communication in advance of use, the video transmission system which use radio wave 
area canceled interference in the collective housing with which it may lap indefinitely, and 
prevented interception is realizable. 

[0176]Certainly perform receiving mode before a transmitting mode, and the frequency timetable 
of all another devices under transmission is detected in the same radio wave area, It transmits 
using a frequency timetable in which using frequency always differs from these another devices, 
When the sending signal from another device which required communication cannot be detected 
even if the time set beforehand passes after performing a transmitting mode, Since it was made 
to transmit again using a frequency timetable which is [ said frequency time ] comparatively 
different, the video transmission system with which use radio wave area canceled interference in 
the collective housing with which it may lap indefinitely is realizable. 
[0177]Since it was made not to output a sound and an image when ID which permits 
communication in receiving mode was not able to be checked, the video transmission system 
with which use radio wave area prevented interception in the collective housing with which it may 
lap indefinitely is realizable. Therefore, in the collective housing with which it may lap indefinitely, 
use radio wave area can cancel interference, interception can be prevented, and it is possible to 
apply to a door television phone, the indoor wireless terminal of a TV phone, etc. 
[0178]Although this Embodiment 4 showed the case where the digitized audio signalwas [ PCM-] 
made to beized, it is also possible to use other compression encoding systems. Although this 
Embodiment 4 showed the case where NTSC system was used as a standard television signal, it 
is also possible to use a PAL system and an SECAM system. 
[0179] 

[Effect of the lnvention]As mentioned above, according to the transmission equipment concerning 
the invention of this invention according to claim 1. The sending office which transmits an image 
or a sound using a feeble radio wave, and the receiving office which transmits an image or a 
sound using a feeble radio wave, Have a relay station arranged between said sending office and 
the receiving office which have been arranged exceeding the range of said feeble radio wave, 
and from said sending office to a sending signal. Including the information which shows the 
address of a receiving office in addition to original information, including an image, a sound, etc., 
and the information which shows the frequency which a local station receives from a relay station, 
said relay station, While becoming irregular and outputting to different frequency from the 
frequency of the feeble radio wave which received from said sending office, from the receiving 
office side, add the information on the frequency which a local station receives, transmit, and said 
receiving office, Since the transmission line of the sending office and a receiving office was 
established by modulating a feeble radio wave in the frequency which said relay station specified, 
and transmitting an image and a sound to it when it had recognized that it was a signal addressed 
to a local station, When transmitting an image and a sound using a feeble radio wave, there is an 
effect whose transmission in case the distance of the sending office and a receiving office 
exceeds the range of a feeble radio wave is attained. 

[0180]According to the transmission equipment concerning the invention of this invention 
according to claim 2, in the transmission equipment according to claim 1, to the sending signal of 
the outward trip turned to said receiving office from said sending office. Since the information 
which shows the received frequency which uses a standard television signal and the address of a 
PCM sound signal and a receiving office and a local station specify as the vertical blanking 
interval of a video signal was superimposed, When transmitting an image and a sound using a 
feeble radio wave, there is an effect whose transmission in case the distance of the sending office 
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and a receiving office exceeds the range of a feebie radio wave is attained. 
[0181]A sending set which was provided with the RF converter which generates a standard 
television signal according to the transmission equipment concerning the invention of this 
invention according to claim 3, A receiving set provided with RF tuner which receives a standard 
television signal, The usable frequency detection means which detects frequency usable to image 
transmission in the receiving band of said RF tuner in advance of use, A detection frequency 
registration means to register with said both transceiving equipment by considering detected 
frequency as a communication frequency list, Since it had the spread spectrum communication 
means which communicates by diffusing a power spectrum by switching frequency within the 
limits of said communication frequency list, While having a standard television broadcasting 
receiving function of NTSC system, reduce the influence of a multipass and high-definition voice 
transmission and advanced features are possible, Even if a long-distance communication range 
is realized and digital television broadcasting and mobile communications equipment will come to 
use the zone rather than the case where single frequency is used in the future, it is effective in 
the ability to provide the video transmission system which can live together. 
[0182]ln [ according to the transmission equipment concerning the invention of this invention 
according to claim 4 ] the transmission equipment according to claim 3, Since it had a 
transmission-power-control means to change automatically the transmission power in the case of 
said communication according to operating frequency band width so that the power flux density 
per unit bandwidth might become fixed, While having a standard television broadcasting receiving 
function of NTSC system, reduce the influence of a multipass and high-definition voice 
transmission and advanced features are possible, Even if a long-distance communication range 
is realized and digital television broadcasting and mobile communications equipment will come to 
use the zone rather than the case where single frequency is used in the future, it is effective in 
the ability to provide the video transmission system which can live together. 
[0183]ln [ according to the transmission equipment concerning the invention of this invention 
according to claim 5 ] the transmission equipment according to claim 3 or 4, Since it had the 
frequency switching means which switches the frequency in the case of said communication 
synchronizing with the synchronous timing of a video signal, While having a standard television 
broadcasting receiving function of NTSC system, reduce the influence of a multipass and high- 
definition voice transmission and advanced features are possible, Even if a long-distance 
communication range is realized and digital television broadcasting and mobile communications 
equipment will come to use the zone rather than the case where single frequency is used in the 
future, it is effective in the ability to provide the video transmission system which can live 
together. 

[0184]ln [ according to the transmission equipment concerning the invention of this invention 
according to claim 6 ] the transmission equipment according to any one of claims 3 to 5, Since it 
had the control signal superposition transmission means which superimposes a control signal on 
the video signal of a blanking period, and transmits it in the case of said communication, While 
having a standard television broadcasting receiving function of NTSC system, the influence of a 
multipass can be reduced and it can have advanced features, Even if a long-distance 
communication range is realized and digital television broadcasting and mobile communications 
equipment will come to use the zone rather than the case where single frequency is used in the 
future, it is effective in the ability to provide the video transmission system which can live 
together. 

[0185]ln [ according to the transmission equipment concerning the invention of this invention 
according to claim 7 ] the transmission equipment according to any one of claims 3 to 6, Since it 
had the audio signal superposition transmission means which PCM-izes an audio signal, and is 
superimposed and transmitted on the video signal of a blanking period in the case of said 
communication, While having a standard television broadcasting receiving function of NTSC 
system, reduce the influence of a multipass and high-definition voice transmission is possible, 
Even if a long-distance communication range is realized and digital television broadcasting and 
mobile communications equipment will come to use the zone rather than the case where single 
frequency is used in the future, it is effective in the ability to provide the video transmission 
system which can live together. 

[0186]The 1st and 2nd transceiving equipment that consists of transmission equipment indicated 
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to either of claims 3 thru/or 7, respectively according to the transmission equipment concerning 
the invention of this invention according to claim 8, While performing a frequency change in single 
direction to the higher one from the lower one or the lower one from the one where frequency is 
higher within the limits of said communication frequency list in the case of said communication, A 
frequency change sequence control means to control a frequency change order to return to the 
beginning of said frequency list when frequency reaches at the end of said frequency list, Since 
said 1st and 2nd transceiving equipment was provided with the communication control means 
which controls to communicate by duplex operation by using a frequency timetable which uses 
always different frequency, While realizing image transmission by duplex operation, it is effective 
in the ability to provide the video transmission system which canceled the influence of a 
multipass. 

[0187]ln [ according to the transmission equipment concerning the invention of this invention 
according to claim 9 ] the transmission equipment according to claim 8, While said 
communication frequency list registered a priori at the time of the start of said communication is 
used and after a communication start uses the 2nd communication frequency list that reproduced 
said communication frequency list, Since it had the communication frequency list update means 
which updates said 2nd communication frequency list as required by exchanging communicative 
quality result information among said 2 sets of transceiving equipment, while realizing image 
transmission by duplex operation, it is effective in the ability to provide the video transmission 
system which canceled the influence of a multipass. 

[0188]ln the transmission equipment which was indicated to either of claims 3 thru/or 9 according 
to the transmission equipment concerning the invention of this invention according to claim 10, 
Since it had an ID reference registration means to make a reference, to have suited and to 
register ID mutually between the ID storage means which memorizes the identification number 
(ID is called hereafter) added to transmission equipment at the time of manufacture, and other 
transmission equipment which permits communication in advance of use, It is effective in the 
ability to provide the video transmission system which use radio wave area cancels interference 
in the collective housing with which it may lap indefinitely, and prevents interception. 
[0189]ln [ according to the transmission equipment concerning the invention of this invention 
according to claim 11 ] the transmission equipment according to claim 10, Certainly perform 
receiving mode before a transmitting mode, and the frequency timetable of other transmission 
equipment of all the under transmission is detected in the same radio wave area, The frequency 
setting means which transmits using a frequency timetable in which using frequency always 
differs from all the transmission equipment besides these, When the sending signal from another 
device which required communication cannot be detected even if the time set beforehand passes 
after performing a transmitting mode, Since it had the retransmission means which transmits 
again using a frequency timetable which is [ said frequency time ] comparatively different, it is 
effective in the ability to provide the video transmission system which use radio wave area 
cancels interference in the collective housing with which it may lap indefinitely, and prevents 
interception. 

[0190]When ID which permits communication in receiving mode cannot be checked in the 
transmission equipment according to claim 10 or 1 1 according to the transmission equipment 
concerning the invention of this invention according to claim 12, Since it had the output halt 
means to which original information, including a sound or an image, is not made to output, it is 
effective in the ability to provide the video transmission system which use radio wave area 
cancels interference in the collective housing with which it may lap indefinitely, and prevents 
interception. 

[0191]According to the transmission method concerning the invention of this invention according 
to claim 13, it is a transmission method for transmitting an image or a sound mutually between 
the sending office and a receiving office using a feeble radio wave, Arrange a relay station 
between said sending office and the receiving office which have been arranged exceeding the 
range of said feeble radio wave, and from said sending office to a sending signal. Including the 
information which shows the address of a receiving office in addition to original information, 
including an image, a sound, etc., and the information which shows the frequency which a local 
station receives from a relay station, said relay station, While becoming irregular and outputting to 
different frequency from the frequency of the feeble radio wave which received from said sending 
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office, from the receiving office side, add the information on the frequency which a local station 
receives, transmit, and said receiving office, Since the transmission line of the sending office and 
a receiving office was established by modulating a feeble radio wave in the frequency which said 
relay station specified, and transmitting an image and a sound to it when it had recognized that it 
was a signal addressed to a local station, When transmitting an image and a sound using a 
feeble radio wave, there is an effect which enables transmission in case the distance of the 
sending office and a receiving office exceeds the range of a feeble radio wave. 
[0192]According to the transmission equipment concerning the invention of this invention 
according to claim 14, in the transmission method according to claim 13, to the sending signal of 
the outward trip turned to said receiving office from said sending office. Since the information 
which shows the received frequency which uses a standard television signal and the address of a 
PCM sound signal and a receiving office and a local station specify as the vertical blanking 
interval of a video signal was superimposed, When transmitting an image and a sound using a 
feeble radio wave, there is an effect which enables transmission in case the distance of the 
sending office and a receiving office exceeds the range of a feeble radio wave. 
[0193]A sending set which was provided with the RF converter which generates a standard 
television signal according to the transmission method concerning the invention of this invention 
according to claim 15, It is the method of transmitting between the receiving sets provided with 
RF tuner which receives a standard television signal, In advance of use, frequency usable to 
image transmission is detected in the receiving band of said RF tuner, Since it registers with said 
both transceiving equipment by considering detected frequency as a communication frequency 
list and was made to communicate by diffusing a power spectrum by switching frequency within 
the limits of said communication frequency list, While having a standard television broadcasting 
receiving function of NTSC system, reduce the influence of a multipass and high-definition voice 
transmission and advanced features are possible, Even if a long-distance communication range 
is realized and digital television broadcasting and mobile communications equipment will come to 
use the zone rather than the case where single frequency is used in the future, it is effective in 
the ability to provide the image transmission method which can live together. 
[0194]ln [ according to the transmission method concerning the invention of this invention 
according to claim 16 ] the transmission method according to claim 15, Since it was made to 
change automatically the transmission power in the case of said communication according to 
operating frequency band width so that the power flux density per unit bandwidth might become 
fixed, While having a standard television broadcasting receiving function of NTSC system, reduce 
the influence of a multipass and high-definition voice transmission and advanced features are 
possible, Even if a long-distance communication range is realized and digital television 
broadcasting and mobile communications equipment will come to use the zone rather than the 
case where single frequency is used in the future, it is effective in the ability to provide the image 
transmission method which can live together. 

[0195]Since the frequency in the case of said communication was switched in the transmission 
method according to claim 15 or 16 synchronizing with the synchronous timing of a video signal 
according to the transmission method concerning the invention of this invention according to 
claim 17, While having a standard television broadcasting receiving function of NTSC system, 
reduce the influence of a multipass and high-definition voice transmission and advanced features 
are possible, Even if a long-distance communication range is realized and digital television 
broadcasting and mobile communications equipment will come to use the zone rather than the 
case where single frequency is used in the future, it is effective in the ability to provide the image 
transmission method which can live together. 

[0196]Since according to the transmission method concerning the invention of this invention 
according to claim 18 a control signal is superimposed on the video signal of a blanking period 
and was transmitted in the transmission method according to any one of claims 15 to 17 on the 
occasion of said communication, While having a standard television broadcasting receiving 
function of NTSC system, the influence of a multipass can be reduced and it can have advanced 
features, Even if a long-distance communication range is realized and digital television 
broadcasting and mobile communications equipment will come to use the zone rather than the 
case where single frequency is used in the future, it is effective in the ability to provide the image 
transmission method which can live together. 
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(57) ABSTRACT 

The present invention is to provide an inexpensive trans- 
mission apparatus which has the function of receiving 
standard television broadcasting, uses a minute-power wave, 
and is able to coexist with future digital television broad- 
casting or mobile communication equipment which will use 
the same frequency band as that of the transmission appa- 

By using an RF converter 102 and an RF tuner 118 which are 
adapted to a standard television signal, available frequencies 
within the reception band are detected, and the use fre- 
quency is rapidly changed to spread the spectrum, thereby 
performing communication by the minute-power wave. 
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APPARATUS AND METHOD FOR WIRELESS tuner for receiving the standard television signal, 808 

VIDEO AND AUDIO TRANSMISSION denotes a video reproduction circuit for reproducing the 

UTILIZING A MINUTE-POWER LEVEL video signal demodulated by the RF tuner 807, and 810 

WAVE denotes a display unit for displaying the video from the 

5 receiver 80S. 

TECHNOLOGICAL FIELD Next, the operation will be described. In the above- 

described structure, in the transmitter 801, a frequency 

The present invention relates to a transmission apparatus signal selected by the channel switch 803 is modulated with 
and a transmission method for transmitting video and audio the video signal from the video source 809 by the RF 
between apparatuses which are connected by wireless, uti- 10 converter 802. Then, in the transmitter 801, the modulated 
lizing a wave of minute-power level. signal is transmitted through the transmission antenna 804. 

Particularly, the present invention relates to a transmis- On the other hand, in the receiver 805, the video reproduc- 
sion apparatus and a transmission method, which enable tion circuit 808 reproduces the video signal from the signal 
transmission of information between apparatuses which are selectively received by the receiving antenna 806 and the RF 
placed apart from each other by a distance longer than the u tuner 807, and the display unit 810 displays the video, 
reachable range of the minute-power wave. In such wireless transmission utilizing a radio wave, since 

Furthermore, the present invention relates to a transmis- the wave is a limited resource, it is appropriate to utilize a 
sion apparatus and a transmission method, which have the minute-power wave in a place where the available range is 
function of receiving NTSC system standard television limited, such as in a house. The minute-power wave is a 
broadcasting, reduce [he influence of multi-path, enable 20 wave which hardly affect a wireless apparatus such as a 
high-definition audio transmission and highly efficient per- television receiver in a house. However, the reachable range 
formance, and realize a communication distance longer than of the minute-power wave is short and, therefore, the 
that in the case of using a single frequency. distance between a parent unit and a child unit which use the 

Furthermore, the present invention relates to a transmis- minute-power wave is unfavorably limited, 
sion apparatus and a transmission method, which realize 25 The present invention is made to solve the above-de- 
duplex video transmission and solve the influence of multi- scribed technological problem of the conventional appara- 
path. tus, and it is an object of the present invention to provide a 

Moreover, the present invention relates to a transmission transmission apparatus which can establish a transmission 
apparatus and a transmission method which solve radio path between a master station and a slave station, such as a 
interference and prevent interception, in the case where a 30 parent unit and a child unit, which are placed apart by a 
plurality of apparatuses are used simultaneously in a mul- distance longer than the reachable range of a minute-power 
tiple dwelling house or the like where the use wave areas wave. 

may overlap uncertainly. Further, in the conventional transmission apparatus, since 

the transmission power is at the minute-power level and the 
BACKGROUND ART 35 reception sensitivity is low even in short-distance transmis- 

sion, the influence of multi-path is considerable. 
To date, as for video signal transmission in a front-door Furthermore, there is a risk that the minute-power radio 
visual phone or the like, cable transmission using coaxial apparatus using the frequency band of the standard televi- 
cables or parallel cables has been adopted. However, sion broadcasting will adversely affect reception of existing 
because of the facility of fitting work, adoption of a wireless 40 television broadcasting. Moreover, the minute-power radio 
video transmission system, in which a parent unit and a child apparatus will become unavailable when being affected by a 
unit are connected by utilizing a radio wave, is considered. strong existing broadcast wave. 

Further, as a method for receiving standard television Furthermore, in order to implement the above-described 
broadcasting as well as performing wireless video transmis- method in which an RF tuner is used for receiving broad- 
sion, there has been studied a method in which one channel 45 casting and a digitized video signal is transmitted using a 
is selected from vacant channels of a television and video is small-power radio transmitter-receiver in combination with 
transmitted by utilizing a minute-power wave. This method the data compression/decompression technique, the follow- 
uses an RF converter for generating a standard television j n g apparatuses are required: an RF tuner, an AD converter, 
signal and an RF tuner for receiving the standard television a DA converter, a compression/decompression processing 
signal- 50 circuit, a small-power wireless transmitter, and a small- 

Further, as another means, there has been studied a p0W er wireless receiver. Therefore, it is difficult to realize 
method in which an RF tuner is used for receiving broad- this method in regard to cbst. 

casting, and a digitized video signal is transmitted by using The present invention is made to solve the above-de- 
a small-power radio transmitter-receiver, in combination scribed problems of the conventional apparatus, and it is an 
with the data compression/decompression technique. 55 object of the present invention to provide a transmission 

FIG. 11 shows a video transmission device as an example apparatus which hardly become unavailable due to the 
of a conventional transmission apparatus using a minute- influence of an existing broadcast wave even when it trans- 
power wave. mhs information by using the frequency band of the stan- 

In FIG. 11, 801 denotes a transmitter for transmitting a dard television broadcasting, and which can be easily real- 
video signal, 809 denotes a video source for outputting the 60 ized in regard to cost, and a transmission method using the 
video signal to the transmitter 801, 802 denotes an RF transmission apparatus, 
converter for generating a standard television signal, 803 

denotes a channel switch for selecting a transmission fre- DISCLOSURE OF THE INVENTION 

quency of the RF converter 802, and 804 denotes a trans- 
mission antenna of the transmitter 801. Further, 805 denotes 65 In order to solve Ihe above-described problems, the inven- 
a receiver for receiving the video signal, 806 denotes a tion described in Aspect 1 comprises a master station 
receiving antenna of the receiver 805, 807 denotes an RF transmitting video or audio by utilizing a minute-power 
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wave; a slave station transmitting video or audio by utilizing enables high-definition audio transmission and highly effi- 

a minute-power wave; and a relay station placed between the cient performance, realizes a longer communication distance 

master station and the slave station which are placed apart than that in the case of using a single frequency, and is able 

from each other by a distance longer than the reachable to coexist with digital television broadcasting or mobile 

range of the minute-power wave; wherein a transmission 5 communication equipment which will use the same fre- 

signal from the master station includes, in addition to quency band in the future. 

original information such as video or audio, information Further, according to the invention described in aspect 5, 

indicating the address of the slave station, and information the transmission apparatus described in aspects 3 or 4 

indicating a frequency at which the self-station receives a includes frequency changing means for changing the fre- 

signal from the relay station; the relay station modulates the to quency during the communication, in synchronization with 

frequency of the minute-power wave received from the the synchronous timing of the video signal, 

master station to a different frequency and outputs it; the This invention can provide a video transmission apparatus 

relay station transmits information about a frequency at which has the function of receiving NTSC system standard 

which the self-station receives a signal from the slave television broadcasting, reduces the influence of multi-path, 

station; and when the slave station recognizes that the is enables high-definition audio transmission and highly effi- 

transmission signal is a signal directed to the self-station, it cient performance, realizes a longer communication distance 

modulates the minute-power wave to the frequency specified than that in the case of using a single frequency, and is able 

by the relay station and transmits the video or audio, thereby to coexist with digital television broadcasting or mobile 

establishing a transmission path between the master station communication equipment which will use the same fre- 

and the slave station. 20 quency band in the future. 

This invention enables transmission of video or audio by Further, according to the invention described in aspect 6, 

utilizing a minute-power wave, even when the distance the transmission apparatus described in any of aspects 3 to 

between the master station and the slave station exceeds the 5 includes control signal superposition and transmission 

reachable range of the minute-power wave. means for transmitting a control signal by superposing it on 

Further, according to the invention described in aspect 2, 25 the video signal in the blanking period, during the commu- 

in the transmission apparatus described in aspect 1, a stan- nication. 

dard television signal is used as the transmission signal in 1 "his invention can provide a video transmission apparatus 
the forward path from the master station to the slave station; which lias the function of receiving NTSC system standard 
and a PCM audio signal and the information indicating the television broadcasting, reduces the influence of multi-path, 
address of the slave station and the reception frequency 30 enables highly efficient performance, realizes a longer corn- 
specified by the self-station are superposed on a video signal munication distance than that in the case of using a single 
during the vertical blanking period of the video signal. frequency, and is able to coexist with digital television 

This invention enables transmission of video or audio by broadcasting or mobile communication equipment which 

utilizing a minute-power wave, even when the distance will use the same frequency band in the future, 

between the master station and the slave station exceeds the 35 Further, according to the invention described in aspect 7, 

reachable range of the minute-power wave. the transmission apparatus described in any of aspects 3 to 

Further, the invention described in aspect 3 comprises a 6 includes audio signal superposition and transmission 

transmitter having an RF converter which generates a stan- means for subjecting an audio signal to PCM, and transmit - 

dard television signal; a receiver having an RF tuner which ting the PCM audio signal by superposing it on the video 

receives the standard television signal; available frequency 40 signal in the blanking period, during the communication, 

detection means for detecting frequencies which can be used This invention can provide a video transmission apparatus 

for video transmission, within the reception band of the RF which has the function of receiving NTSC system standard 

tuner, in advance of use; detected frequency registration television broadcasting, reduces the influence of multi-path, 

means for registering the detected frequencies, as a com- enables high-definition audio transmission, realizes a longer 

munication frequency list, in both of the transmitter and the 45 communication distance than that in the case of using a 

receiver; and spread spectrum communication means for single frequency, and is able to coexist with digital television 

spreading the power spectrum by changing the frequency broadcasting or mobile communication equipment which 

within the range of the communication frequency list, and will use the same frequency band in the future, 

performing spread spectrum communication. Further, the invention described in aspect 8 comprises first 

This invention can provide a video transmission apparatus 50 and second transmission/reception apparatuses each com- 
which has the function of receiving NTSC system standard prising a transmission apparatus described in any of aspects 
television broadcasting, reduces the influence of multi-path, 3 to 7; frequency changing order control means for control- 
enables high-definition audio transmission and highly efifi- ling the frequency changing order, during the communica- 
cient performance, realizes a longer communication distance tion, in such a manner that the frequency is changed in one 
than that in the case of using a single frequency, and is able 55 direction, from the higher frequency to the lower frequency 
to coexist with digital television broadcasting or mobile or from the lower frequency to the higher frequency, within 
communication equipment which will use the same fre- the range ofthecommunicatioii frequency list, and when the 
quency band in the future. frequency reaches the end of the frequency list, it is returned 

Further, according to the invention of aspect 4, the trans- to the beginning of the frequency list; and communication 
mission apparatus described in aspect 3 includes transmis- fio control means for controlling the first and second transmis- 
sion power control means for automatically changing the sion/reception apparatuses to realize duplex communication, 
transmission power during the communication in accor- by using a frequency time table in which the first and second 
dance with the use frequency band width so as to keep the transmission/reception apparatuses always use different fre- 
power density per unit band width constant. quencies. 

This invention can provide a video transmission apparatus 65 This invention can provide a video transmission apparatus 

which has the function of receiving NTSC system standard which realizes duplex video transmission, and reduces the 

television broadcasting, reduces the influence of multi-path, influence of multi-path. 
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Further, according to the invention described in aspect 9, 
the transmission apparatus described in aspect 8 includes 
communication frequency list update means which uses the 
previously registered communication frequency list when 
starting the communication, and uses a second communica- . 
tion frequency list obtained by duplicating the communica- 
tion frequency list after the communication has been started, 
and updates the second communication frequency list as 
desired by exchanging the result of communication, i 



signal from the relay station; the relay station modulates the 
frequency of the minute-power wave received from the 
master station to a different frequency and outputs it; the 
relay station transmits information about a frequency at 
which the self-station receives a signal from the slave 
station; and when the slave station recognizes that the 
transmission signal is a signal directed to the self-station, it 
modulates the minute-power wave to the frequency specified 
by the relay station and transmits the video or audio, thereby 



whether it is good or bad, between the first and second 10 establishing a transmission path between the n: 



transmission/reception apparatuses. 

This invention can provide a video transmission apparatus 
which realizes duplex video transmission, and solves the 
influence of multi-path. 

Further, according to the invention described in aspect 10, l 
the transmission apparatus described in any of aspects 3 to 
9 includes ID storage means for storing an identification 
number (hereinafter referred to as an ID) which is given to 
the transmission apparatus during manufacture; and ID 



and the slave station. 

This invention enables transmission of video or audio by 
utilizing a minute-power wave, even when the distance 
between the master station and the slave station exceeds the 
reachable range of the minute-power wave. 

Further, according to the invention described in aspect 14, 
in the transmission method described in aspect 13, a stan- 
dard television signal is used as the transmission signal in 
the forward path from the master station to the slave station; 



inquiry and registration means for performing mutual 20 alld a PC M audio signal and the information indicating the 



inquiry of IDs with another transmission apparatus which is 
permitted to have communication in advance of use, and 
registering the ID. 

This invention can provide a video transmission apparatus 
which solves radio interference and prevents interception, in 
a multiple dwelling house in which the use wave areas may 
overlap uncertainly. 

Further, according to the invention described in aspect 11, 
the transmission apparatus described in aspect 10 includes 
frequency setting means which always executes the recep- 
tion mode in advance of the transmission mode to detect the 
frequency time tables of all other transmission apparatuses 
which are performing transmission within the same wave 
area, and performs transmission by using a frequency 



destination station and the reception frequency specified by 
the self-station are superposed on a video signal during the 
vertical blanking period of the video signal. 
This invention enables transmission of video or audio by 
25 utilizing a minute-power wave, even when the distance 
between the master station and the slave station exceeds the 
reachable range of the minute-power wave. 

Further, the invention described in aspect 15 is a trans- 
mission method for performing transmission between a 
30 transmitter having an RF converter which generates a stan- 
dard television signal, and a receiver having an RF tuner 
which receives the standard television signal. In this method, 



in advance of use, frequencies which can be used for video 

., - f , ;,. .. , ,.x. - transmission are detected within the reception band of the 

table the use frequency of which is always different from 35 DIJ t „„ . j t , j ,„ • * j 

, T? . . . J , RF tuner the detected frequencies are registered, as a 

those of these other transmission atmaratusess: und relrans- . . * .' 



those of these other transmission apparatuses; and retranS' 
mission means for performing retransmission by using a 
frequency time table different from the frequency time table 
when a transmission signal from another apparatus which 
has requested communication cannot be detected even when 40 
a predetermined period of time has passed after starting the 
transmission mode. 

This invention can provide a video transmission apparatus 
which solves radio interference and prevents interception, in 
a multiple dwelling house in which the use wave areas may 45 
overlap uncertainly. 

Further, according to the invention described in aspect 12, 
the transmission apparatus described in aspects 10 or 11 



frequency list, in both of the transmitter and 
the receiver; and the power spectrum is spread by changing 
the frequency within the range of the communication fre- 
quency list, thereby performing spread spectrum communi- 
cation. 

This invention can provide a video transmission method 
which has the function of receiving NTSC system standard 
television broadcasting, reduces the influence of multi-path, 
enables high-definition audio transmission and highly effi- 
cient performance, realizes a longer communication distance 
than that in the case of using a single frequency, and is able 
with digital television broadcasting or mobile 



includes output stop means for stopping "output of the communication equipment which will use the 
original information such as audio or video, when the ID so band ln ™ ™' 

which is permitted to have communication cannot be con- """" 
firmed ill the reception mode. 

This invention can provide a video transmission apparatus 
which solves radio interference and prevents interception, in 
a multiple dwelling house in which the use wave areas may 5 
overlap uncertainly. 

Further, the invention described in aspect 13 is a trans- 
mission method for mutually transmitting video or audio 
between a master station and a slave station by utilizing a 



e frc- 



Further, according to the invention described in aspect 16, 
in the transmission method described in aspect 15, the 
transmission power during the communication is automati- 
cally changed in accordance with the use frequency band 
width so as to keep the power density per unit band width 



This invention can provide a video transmission method 
which has the function of receiving NTSC system standard 
television broadcasting, reduces the influence of multi-path, 
minute-power wave. In this method, a relay station is placed 60 enables high-definition audio transmission and highly effi- 



between the master station and the slave station which are 
placed apart from each other by a distance longer than the 
reachable range of the minute-power wave; a transmission 
signal from the master station includes, in addition to 



original information such as video or audio, information 65 quency band in the future. 



e, realizes a longer communication distance 
than that in the case of using a single frequency, and is able 
to coexist with digital television broadcasting or mobile 
communication equipment which will use the same fre- 



indicating the address of the slave station, and information 
' g a frequency at which the self-station receives a 



Further, according to the invention described in aspect 17, 
in the transmission method described in aspects 15 or 16, the 
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frequency during the coimnunicatiou is changed in synchro- 
nization with the synchronous timing of the video signal. 

This invention can provide a video transmission method 
which has the function of receiving NTSC system standard 
television broadcasting, reduces the influence of multi-path, 5 
enables high-definition audio transmission and highly effi- 
cient performance, realizes a longer communication distance 
than that in the case of using a single frequency, and is able 
to coexist with digital television broadcasting or mobile 
communication equipment which will use the same fre- 10 
quency band in the future. 

Further, according to (he invention described in aspect 18, 
in the transmission method described in any of aspects 15 to 

17, during the communication, a control signal is transmitted 
by superposing it on the video signal in the blanking period, is 

This invention can provide a video transmission method 
which has the function of receiving NTSC system standard 
television broadcasting, reduces the influence of multi-path, 
enables highly efficient performance, realizes a longer com- 
munication distance than that in the case of using a single 20 
frequency, and is able to coexist with digital television 
broadcasting or mobile communication equipment which 
will use the same frequency band in the future. 

Further, according to the invention described in aspect 19, 
in the transmission method described in any of aspects 15 to 25 

18, during the communication, an audio signal is subjected 
to PCM, and the PCM audio signal is transmitted by 
superposing it on the video signal in the blanking period. 

This invention can provide a video transmission method 
which has the function of receiving NTSC system standard 30 
television broadcasting, reduces the influence of multi-path, 
enables liigh-definition audio transmission, realizes a longer 
communication distance than that in the case of using a 
single frequency, and is able to coexist with digital television 
broadcasting or mobile communication equipment which 35 
will use the same frequency band in the future. 

Further, the invention described in aspect 20 is a trans- 
mission method, wherein each of first and second transmis- 
sion/reception apparatuses performs a transmission method 
described in any of aspects 15 to 19; during the communi- 40 
cation, the frequency changing order is controlled in such a 
manner that the frequency is changed in one direction, from 
the higher frequency to the lower frequency or from the 
lower frequency to the higher frequency, within the range of 
the communication frequency list, and when the frequency 45 
reaches the end of the frequency list, it is returned to the 
beginning of the frequency list; and the first and second 
transmission/reception apparatuses are controlled to realize 
duplex communication, by using a frequency time table in 
which the first and second transmission/reception appara- 
tuses always use different frequencies. 

This invention provides a video transmission method 
which realizes duplex video communication and reduces the 
influence of multi-path. 

Further, according to the invention described in aspect 21 , 
in the transmission method described in aspect 20, the 
previously registered communication frequency list is used 
when starting the communication and, after the communi- 
cation has been started, a second communication frequency 
list obtained by duplicating the communication frequency 
list is used, and the second communication frequency list is 
updated as desired by exchanging the result of communica- 
tion, i.e., whether it is good or bad, between the first and 
second transmission/reception apparatuses. 

This invention provides a video transmission method 
which realizes duplex video communication and solves the 
influence of multi-path. 



Further, according to the invention described in aspect 22, 
in the transmission method described in any of aspects 15 to 
21, an identification number (hereinafter referred to as an 
ID) given to the transmission apparatus during manufacture 
is stored; and in advance of use, mutual inquiry of IDs is 
performed with another transmission apparatus which is 
permitted to have communication, and the ID is registered. 

This invention can provide a video transmission method 
which solves radio interference and prevents interception, in 
a multiple dwelling house in which the use wave areas may 
overlap uncertainly. 

Further, according to the invention described in aspect 23, 
in the transmission method described in aspect 22, the 
reception mode is always performed in advance of the 
transmission mode to detect the frequency time tables of all 
other transmission apparatuses which are performing trans- 
mission within the same wave area, and transmission is 
performed by using a frequency time table the use frequency 
of which is always different from those of these other 
transmission apparatuses; and when a transmission signal 
from another apparatus which has requested communication 
cannot be detected even when a predetermined period of 
time has passed after starting the transmission mode, 
retransmission is performed by using a frequency time table 
different from the frequency tune table. 

This invention can provide a video transmission method 
which solves radio interference and prevents interception, in 
a multiple dwelling house in which the use wave areas may 
overlap uncertainly. 

Further, according to the invention described in aspect 24, 
in the transmission method described in aspects 22 or 23, 
when the ID which is permitted to have communication 
cannot be confirmed in the reception mode, the original 
information such as audio or video is not output. 

This invention can provide a video transmission method 
which solves radio interference and prevents interception, in 
a multiple dwelling house in which the use wave areas may 
overlap uncertainly. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1(a) is a diagram illustrating the structure of a 
transmission apparatus according to a first embodiment of 
the present invention. 

FIG. 1(b) is a block diagram illustrating the respective 
stations of the transmission apparatus. 

FIG. 2 is a diagram for explaining the operation with 
respect to the maimer of establishing a transmission path in 
the transmission apparatus. 

FIG. 3 is a diagram illustrating the waveform of a 
modulation signal in the transmission apparatus. 

FIG. 4 is a block diagram for realizing simplex commu- 
nication of a video transmission apparatus according to a 
second embodiment of the present invention. 

FIG. 5 is a block diagram for realizing duplex commu- 
nication of video transmission apparatuses according to third 
and fourth embodiments of the present invention. 

FIG. 6 is, a diagram for explaining the signal power of the 
video transmission apparatuses according to the second, 
third, and fourth embodiments of the present invention. 

FIG. 7 is a diagram for explaining the reception level of 
the video transmission apparatuses according to the second, 
third, and fourth embodiments of the present invention. 

FIG. 8 is a diagram illustrating received video of the video 
transmission apparatuses according to the second and third 
embodiments of the present invention. 
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FIG. 9 is a diagram illustrating a video signal of the video At this time, the relay station 2 adds information indicating 

transmission apparatuses according to the second and third that the reception frequency of the self-station is fl. Further, 

embodiments of the present invention. the slave station 3 receives the calling signal of the fre- 

FIG. 10 is a diagram illustrating overlapping of use wave quency f2 and outputs it to the terminal 5. 

FIG. 11 is a block diagram illustrating the structure of the ^"7* t , SP 7 Y 

conventional video transmission apparatus. statlon 2 ; ™™ the statIon 2 recel ™ s * e ™?™ se 

signal of the reception frequency specified by the self- 
BBST MODE TO EXECUTE THE INVENTION 10 station, the relay station 2 modulates this to the frequency 
specified by the master station 1 and outputs it. When this 
Embodiment 1 signal is received by the master station 1, a transmission path 



In a first embodiment of the invention, a relay station for FIG. 3 shows an example of a modulation signal trans- 
relaying transmission of a video signal or an audio signal is 15 mitted from the master station 1 as a child unit to the slave 
placed between a master station and a slave station, such as station 3 as a parem ^i. This js obtained by superposing a 
a parent unit and a child unit, which are placed apart by a PCN1 audio signal 303 md a system colmt)1 signal 3fJ4 on „ 
distance longer than the reachable range of a minute-power vjdeo sj , uged jn a &taM te!evision in a horizontal 
wave, thereby establishing a transmission path by the scanning period 302 in a vertical blanking period 301 of an 
minute-power wave 20 odd field of the video si al lne PCM a()djo si j 303 

This first embodiment corresponds to the inventions includes audjo infomation f[om the termina] 4 of the master 

which are described 111 aspects 1 and 2 and aspects 13 and slalion !. The system control signal 304 includes destination 

14 c-t this application. information indicating that the station 3 having the terminal 

Hereinafter the first embodiment of the present invention 5 ; s the s!ave stationj and information about the rece ption 

will be described with reference to the drawings. In this first 25 frequency of me se if. station . 

embodiment, a front-door visual phone is employed as an ™„ .,, v , ... v r , 

example, That is, in this transmission apparatus, visitor's t " G - ^ 18 a W°ck diagram illustrating the circuit of each 

image and speech taken by a child unit at the front door arc st f on ' * b ° dy 110 * °f«>ch station comprises a station 

transmitted to a parent unit in a room, and only a speech is selecWyideo audio demodulation circuit 1102 for 

transmitted from the parent unit, thereby performing mutual 30 delnodulat ' n 8 * video or audio signal supplied from another 

communication station, and specifying the reception frequency of the self- 

FIG. 1(a) is a diagram illustrating the structure of the station; a high-frequency video modulation circuit Tor modu- 
lating a video signal 111 which an audio signal and a system 



the present invention, and FIG. 1(b) is a block diagram for ^T° J V^T T "^TTT f ™: 

explaining the circuit structure of each station in the trans- 35 f ° r modulatm 8 an aud '° *W l > " c ? ntro1 

mission apparatus circuit 1105 for controlling frequency change in each circuit, 

In FIG. 1(a), numeral 1 denotes a master station as a child and trolling exchange of a video signal, an audio signal, 

unit placed at the front door, and numeral 4 denotes a and a contro1 between J he b ° d > '™ of each station 

terminal connected to the master station 1, which includes a and f ™ al U « corrected to the body; and a transims- 

camera for taking the image of the visitor, and a mike and 40 at ™ ™7 den ° le * a 1™1 ** 

a speaker for a conversation with the resident in a room. oOpattiag a video signal, an audio signal and a control 

Numeral 2 denotes a relay station. Since the relay station 2 J*™ 1 l0 5 c ° uto]lln & ™e apparatus, to each station body 

is placed in a passage or the like, it is not provided with a 1101 t md ' c <™ly> receiving a video signal, an audio 

terminal for inputting and outpirtting the image and the * lgna ' and f a , con ?° 1 fro ' n fetation body 1101 but 

speech. Numeral 3 denotes a slave station as a parent unit 45 J 6 rela y statlon 2 18 not P rovlded wlth thls ™ al 1107 as 

placed hi a room, and numeral 5 denotes a terminal con- cscn c a ove ' 

nected to the slave station 3, which includes a monitor for Hereinafter, the manner of successively extending the 

displaying the visitor, and a mike and a speaker for a transmission path to be established will be described in 

conversation between the visitor and the resident in the detai1 usin B FIG - 2 - 

room. 50 Initially, in the stage where the master station 1 does not 

Further, numeral 6 denotes the reachable range of the emit a wave, each station operates the station selection/video 

minute-power wave from the master station 1, and the relay and audio demodulation circuit 1102. Each station monitors 

station 2 is arranged within this range. Numeral 7 denotes a predetermined frequency range wliile scanning as to 

the reachable range of the minute-power wave output from whether a wave is emitted from another station or not. At the 

the relay station 2, and the master station 1 and the slave 55 sam e time, the master station 1 observes as to whether a 

station 3 are arranged within this range. Numeral 8 denotes transmission request is output from the terminal 4 connected 

the reachable range of the minute-power wave output from thereto or not. 

the slave station, and the relay station 2 is arranged within In the first stage shown in FIG. 2(a), when video and 

this range. audio signals and a transmission request from the terminal 4 

Next, the operation will be described. The respective 60 are input to the master station 1, the master station I 

stations 1, 2, and 3 perform transmission and reception at transmits the high-frequency signal of the frequency fl 

different frequencies. To be specific, the master station 1 which is modulated by the modulation signal shown in FIG. 

transmits a signal for calling the slave station 3, from the 3. As described above, in this signal, information indicating 

terminal 4, at a frequency fl. At this time, the master station the slave station 3 and information indicating the reception 

1 specifies that the reception frequency of the self-station is 65 frequency of the self-station is 10 are added (superposed). As 

fO. The relay station 2 modulates the received calling signal for these frequencies fl and fO, frequencies which are not 

to a frequency f2 which is different from fl, and outputs it. used by other radio apparatuses and have less noises are 
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selected in advance, according to the result of the frequency receives the audio signal from the terminal 5. As the result, 

monitoring which has been performed until receiving the bidirectional audio transmission is realized, 

transmission request. As described above, according to the first embodiment of 

The reason why the audio information from the terminal the invention, the signal to be transmitted from the master 
4 is superposed as a PCM audio signal in the video signal for 5 station includes, besides video and audio, information indi- 
transmission is because usually the frequency for audio eating the destination station to which the signal is directed, 
transmission used in a standard television is used for return and information indicating the frequency at which the self- 
transmission of the relay station 2. station receives a signal from the relay station. The relay 

Therefore, in the forward path, the frequency for the audio station modulates the signal from the master station to a 

transmission is transmitted without being modulated. 10 frequency different from the reception frequency and out- 

On the other hand, the relay station 2 which has monitored puts it. At this time, (he relay station adds information 
as to whether a wave is emitted from another station or not, indicating the frequency at which the self-station receives 
receives the wave of the frequency fl transmitted from the the signal from the slave station, to the signal to be trans- 
master station 1 because the relay station 2 is placed within mined. When the slave station recognizes that the transmis- 
the reachable range of the wave from the master station 1. i s sion signal is a signal directed to the self-station, it modu- 
At this time, the slave station 3 does not receive the wave lates the video or audio signal to the frequency specified by 
because it is not within the reachable range of the wave from the relay station, and transmits the signal. The relay station 
the master station 1, transmits tin's signal successively to the master station, 

Next, in the second stage shown in FIG. 2{b\ the relay whereby the transmission path between the master station 

station 2 knows, as the result of demodulating (he received 20 and (he slave station can be established even when (he 

wave, that the destination station is not the self-station. So, distance between the master station 1 as a child unit and (he 

the relay station 2 adds information indicating that the slave station 3 as a parent unit exceeds the reachable range 

reception frequency of the self-station is fl to the system of the minute-power wave, Thereby, half duplex transmis- 

control signal on the demodulated video signal to obtain a sion is realized for the video while full duplex transmission 

modulation signal. Then, the relay station 2 modulates this 25 is realized for the audio, and transmission of the system 

modulation signal at the frequency f2 and transmits it. This control signal is realized. 

transmission frequency f2 is selected according to the result While in this first embodiment the transmission apparatus 

of monitoring the frequency. includes only one relay station, when the number of relay 

In addition, the relay station 2 knows that the master stations is increased and (he relay stations are successively 

slation .1 uses the frequency fO for reception and so this 30 placed within the reachable range of the minute-power 

frequency fO must be used for the return path. So, the relay wave, the distance between the master station and the slave 

station 2 modulates the demodulated audio signal obtained station can be further increased. 

by reception to the frequency fO and transmits it, thereby In this first embodiment, one-directional transmission 

establishing the return path. from the child unit to the parent unit is described with 

On the other hand, the slave station 3 which has moni- 35 respect to the video signal. However, since the forward path 

tored as to whether a wave is emitted from another station and the return path are inverted by interchanging the use 

or not, receives the wave of the frequency f2 transmitted frequency of the high-frequency video modulation circuit 

from the relay station 2 because it is placed within the and the use frequency of the liigh-frequency audio modu- 

reachable range of the wave from the relay station 2. lation circuit, when the interchange of the use frequencies is 

In the third stage shown in FIG. 2(c), the slave station 3 40 performed at high speed, bidirectional simultaneous trans- 
knows, as the result of demodulating the received signal, mission of video can be performed apparently, 
that the destination is the terminal 5 connected to the Further, while in this first embodiment the relay station is 
self-station. So, the slave station 3 demodulates the audio provided with no terminal, when the number of relay sta- 
from the PCM audio signal on the received video signal, and tions is increased and the relay stations are provided with 
extracts the control signal of the terminal 5 from the system 45 terminals, the master station and the slave station are not 
control signal, thereby separating these signals from the fixed, and a transmission path can be established between 
video signal and, thereafter, outputs these control signal, arbitrary stations. 

video signal, and audio signal to the terminal 5. Further, while in this first embodiment a front-door visual 

Furthermore, the slave station 3 knows that the relay phone is taken as an example to explain the terminal, the 

station 2 is in the receiving state at the frequency fl and so so terminal can be applied to a video camera, a VTR, a portable 

the frequency fl must be used for the return path. So, the visual phone, and the like. 

slave station 3 modulates the response signal indicating that Furthermore, while in this first embodiment a digitized 

video transmission has been nonnally performed, by using audio signal is subjected to PCM, other compressive coding 

an audio outside the audible range, and superposes the audio methods may be used, 

signal from the terminal 5 on this audio signal outside the 55 
audible range to obtain a modulation signal. Then, the slave 
station 3 modulates this modulation signal at the frequency 

fl and transmits it. In this second embodiment, information can be transmit- 



Since the relay station 2 receiving the wave of the ted without being affected by multi-path even when using a 
frequency fl has already established the return path at the fio minute-power wave, by performing spread frequency corn- 



frequency fO, the response signal and the audio signal from 

the slave station 3 can be immediately transmitted to the Hereinafter, the second embodiment of the invention will 

master station 1 at the frequency fO. Then, the master station be described by using FIGS. 4, 6, 7, 8, and 9 and table 1 . This 

1 separates the response signal and the audio signal from the second embodiment corresponds to the inventions described 
wave supplied from Ihe relay station 2, whereby the master 65 in aspects 3 to 7 and aspects 15 to 19 of this application, 

station 1 continues monitoring, from the response signal, FIG. 4 illustrates the structure of a transmission apparatus 

that the video transmission is normally carried on, and according to the second embodiment of the invention. Fur- 
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ther, FIG. 6 illustrates the signal power according to the 
second embodiment of the invention, Further, FIG, 7 illus- 
trates the reception level according to the second embodi- 
ment of the invention. Further, FIG. 8 illustrates the video 
transmission state according to the second embodiment of 
the invention in comparison with that of the conventional 
example. Further, FIG. 9 illustrates a video signal according 
to the second embodiment of 1he invention. Further, table 1 
shows the frequency changing order according to the second 
embodiment of the invention. 

TABLE 1 



14 



In FIG. 4, numeral 101 denotes a transmission apparatus 
performing transmission; numeral 115 denotes a transmis- 
sion antenna which transmits a wave; numeral 102 denotes 30 
an RF converter which generates a standard television 
signal; numeral 111 denotes a voltage controlled oscillator 
which oscillates at a frequency according to a control 
voltage; numeral 112 denotes a compositor which compos- 
ites two input signals by addition; numeral 113 denotes a 35 
mixer which composites two input signals by multiplication; 
numeral 114 denotes a variable attenuator which attenuates 
an input according to a control signal; numeral 103 denotes 
a communication terminal which receives an input from the 
outside; numeral 104 denotes an external apparatus connect- 40 
ing terminal for connecting an external apparatus; numeral 
105 denotes an audio input terminal for inputting an audio 
signal; numeral 106 denotes a video input terminal for 
inputting a video signal; numeral 109 denotes an AD con- 
verter which converts an analog signal to a digital signal; 45 
numeral 110 denotes a comparator which compares an input 
signal with a set value; numeral 107 denotes a control circuit 
which controls the transmission apparatus 101; numeral 108 
denotes a storage circuit which is used by the control circuit 
107 to store information; and numeral 116 denotes a register 50 
button which is used for registering the setting of this 
transmission apparatus 101, 

Further, numeral 117 denotes a receiving apparatus which 
performs reception; numeral 132 denotes 



to an analog signal; numeral 126 denotes a comparator 
which compares an input signal with a set value; numeral 
127 denotes an audio selector switch which outputs one of 
two kinds of audio signals; numeral 133 denotes a detection 

s button used for instructing detection as to whether a signal 
is transmitted to this receiving apparatus 11 7 or not; numeral 
119 denotes a communication terminal for outputting a 
signal to the outside; numeral 120 denotes an external 
apparatus connecting terminal for connecting external appa- 

10 rafus; numeral 121 denotes a video output terminal for 
outputting a video signal; and numeral 122 denotes an audio 
output terminal for outputting an audio signal. 

Further, numeral 500 denotes an available frequency 
detection means described in aspect 3. This available fre- 

is quency detection means 500 detects frequencies which can 
be used for video transmission within the reception band of 
the RF tuner, in advance of use, and this means is composed 
of the RF tuner 118, the control circuit 123, the storage 
circuit 124, the comparator 126, and the detection button 

20 133, 

Further, numeral 501 denotes a frequency registration 
means described in aspect 3. This frequency registration 
means 501 registers the detected frequencies as a commu- 
nication frequency list in both of the transmission and 
25 receiving apparatuses, and this means is composed of the 
communication terminals 103 and 119, the control circuits 
107 and 123, the storage circuits 108 and 124, and the 
registration button 116. 

Further, numeral 502 denotes a spread spectrum commu- 
nication means described in aspect 3. This spread spectrum 
communication means 502 spreads the power spectrum by 
rapidly changing the frequency within the range of the 
communication frequency list, and this means is composed 
of the control circuits 107 and 123, the storage circuits 108 
and 124, the RF converter 102, and the RF tuner 118. 

Further, numeral 503 denotes a transmission power con- 
trol means described in aspect 4. This transmission power 
control means 503 automatically changes the transmission 
power according to the use frequency band width so as to 
keep the power density per unit band width constant, and 
this means is composed of the control circuit 107, the 
storage circuit 108, and the variable attenuator 114. 

Further, numeral 504 denotes a frequency changing 
means described in aspect 5. This frequency changing means 
504 changes the frequency at the synchronous timing of 
video signal, and this means is composed of the video input 
terminal 106, the comparators 110 and 126, and the control 
circuits 107 and 123. 

Further, numeral 505 denotes a control signal superposi- 
tion and transmission means described in aspect 6. 'Ihis 
control signal superposition and transmission means 505 
superposes the control signal on the video signal in the 
blanking period and transmits the video signal, and this 



receiving 

antenna which receives a wave; numeral 118 denotes an RF 55 means is composed of the external apparatus connecting 
tuner which receives a standard television signal; numeral *" ' "*'"' ' ' ' "*" " 



128 denotes a voltage controlled oscillator which oscillates 
at a frequency according to a control voltage; numeral 129 
denotes a mixer which composites two input signals by 
multiplication; numeral 130 denotes an AGC circuit which 
automatically controls the gain of a signal; numeral 131 
denotes an intermediate frequency processing circuit which 
processes an intermediate frequency signal; numeral 123 
denotes a control circuit which controls the receiving appa- 



termiuals 104 and 120, the control circuits 107 and 123, the 
comparators 110 and 126, and the compositor 112. 

Further, numeral 506 denotes an audio signal superposi- 
tion and transmission means described in aspect 7, This 
) audio signal superposition and transmission means 506 
subjects the audio signal to PCM, superposes the audio 
signal on the video signal in the blanking period, and 
transmits the video signal. This means is composed of the 
audio input terminal 105, the output temiiual 122, the AD 



ratus 117; numeral 124 denotes a storage circuit which is 65 converter 109, (he DA converter 125, the control circuits 107 



used by the control circuit 123 to store information; numeral 
125 denotes a DA converter which converts a digital signal 



and 123, the comparators 110 and 126, the compositor 112, 
and the audio changing switch 127. 
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Here, the frequencies which are available for video trans- In order to prevent influences on other radio apparatuses 
mission are the frequency bands designated by 307 in FIG. and utilize the wave effectively, it is necessary to set the RF 
6. These frequencies 307 available for video transmission power density per unit band width, which is transmitted 
have no broadcast wave 305, no external noise, and no from the transmission apparatus 101, to a level lower than 
image reception of a strong broadcast wave, 5 the minute-power wave level 304 shown in FIG. 6. There- 
Next, the operation will be described. In FIG. 4, when the fore, the control circuit 1 07 obtains the band width of the use 
operator pushes the detection button 133 of the receiving frequency and the diffusion coefficient of the power spec- 
apparatus 117, the control circuit 123 starts operation. The trum from the communication frequency list, and thereby 
control circuit 123 controls the RF tuner 118 so that the tuner controls the attenuation of the variable attenuator 114 so that 
118 receives all of the frequencies in the reception band 303. io the RF power density per unit band width is kept constant. 

'llie video output from the RF timer 118 is input to the On the other hand, in FIG. 4, when a video reception 

comparator 126 to be compared with a predetermined detec- request signal from an external apparatus is input to the 

tion value. The result of the comparison is input to the external apparatus control terminal 120 of the receiving 

control circuit 123. Based on the result of the comparison, apparatus 117, the control circuit 123 of the receiving 

the control circuit 123 detects frequencies having no video 15 apparatus 117 reads the communication frequency list stored 

synchronous signal due to a broadcast wave or an image in fne storage circuit 124 and operates the RF tuner 118. 

wave of the broadcast wave and no random signal due to Thereby, the control circuit 123 rapidly changes the 

external noise, as frequencies available for video transmis- receiving frequency of the RF tuner 118, and receives the RF 

sion, and stores these frequencies as a list in the storage signal from the transmission apparatus 101. The frequency 

circuit 124. 20 change is performed in the frequency changing order shown 

In the case where, in advance of use, the in table 1, within the communication frequency list read by 

transmission -apparatus 101 and the receiving apparatus 117 the control circuit 123 Further, as the frequency change 

are connected by a cable through the communication termi- timing, the pseudo synchronous timing generated inside the 

nals 103 and 119 and then the operator pushes the registra- con,rol circuit 123 is used - 

tion button 116 of the transmission apparatus 101, the 25 During the period immediately after the receiving appa- 

control circuit 107 of the transmission apparatus 101 ratus 117 has started reception, the synchronous timing of 

requests the control circuit 123 of the receiving apparatus the video si 8 I ' lal at the transmitting end and the pseudo 

117 to send the list of the frequencies available for video synchronous timing at the receiving end do not necessarily 

transmission, through the communication terminal 103. coincide with each other. Further, the transmission fre- 

The control circuit 123 of the receiving apparatus 117 30 c l uenc >' and the receiving frequency do not necessarily 

reads the list of the frequencies available for video trans- temporally coincide with each other. Therefore, no signal 

mission which are stored in the storage circuit 124, and a PP ears 111 the video out P ut of me RF ^ner of the receiving 

stores it againin this storage circuit 124 as a communication apparatus 117 nor in the output of the comparator 126. 

frequency list, and then transmits it to the transmission Accordingly, the control circuit 123 of the receiving 

apparatus 101 through the communication terminals 119 and 35 a PP aratus 117 tn es to detect the transmission signal, by 

103 successively changing the pseudo synchronous timing and 

In the transmission apparatus 101, the list of the frequen- ,h f .f taft titne of time tabl ^ ° f tne reception frequency, 

cies available for video transmission which have been wh '! e ™f °™g output of the comparator 12. 

transmitted from the receiving apparatus 117 is stored in the _ SllK fJ he ^hronous timing of the video signal at the 

storage circuit 108 as a communication frequency list. 40 ^d and the time assignment period of the 

■r„„,;„„ f„ utr a i „„ • i t ■ ■ . transmission frequency are constant, the receiving end sue- 

s^Z^^J^t %Z723Z ^ r tecting the tfansmission signal ** Jvrede ^ 

inputtothevideoinputtermin^ 

^^^^^^tSZ exJtedbyLcomparatorl^tothepscudosynclirorus 

Genera,,,^ 

after, operates the RF converter 102. 50 ls * ^ti-path and the frequency 

„ f lL x , . . „„„ . , characteristics of the transmission/receiving antenna. When 

Further, the control c.rcm 107 spreads the power spec- bei affected b the f characteri | ics of me ml]lti . 

trum by rapidly changing the RF frequency of the RF th and the trBnsmissio l l/rec ^ ving mtema> the reception 

converter 102 within the range of the communication fre- leve] ch sigtlificantJy as shown by 406 in FIG . 7 . At a 

quency list which has been read, m accordance with the 55 frequency the tion ]evel of wWch is lower ^ the 

frequency changing order shown in table 1 and, thereafter, comrmjm cation threshold level 407, the video signal cannot 

reduces the attenuation of the variable attenuator 114 to start be ^produced. Therefore, in the conventional method using 

transmission. fl sjng]e &equency> when the pos i t i on 0 f tne transmission 

The frequency changing order shown in table 1 is an apparatus or the receiving apparatus changes during it is 

example which is predetermined between the transmission 60 use( j or whcn the position of a peripheral reflecting object 

apparatus 101 and the receiving apparatus 117. w hich reflects the wave changes, there occurs a condition 

Further, the communication frequency is changed accord- where no wave can be received as shown in FIG. 8(a), 

ing to the timing of the horizontal synchronous signal or whereby the usability is significantly degraded, 

vertical synchronous signal of the video signal input through In contrast with this, according to the second embodiment 

the video input terminal 106. At this time, the synchronous 65 of the invention, since only a portion of the video signal 

signal to be used is extracted from the video signal by the cannot be reproduced as shown in FIG. 8(b), the reception 

comparator 110. status is improved. 



US 7,209,746 Bl 

17 18 

Generally, in order to prevent influences on other radio converter 102 at the timing of superposing it on the video 

apparatuses and effectively use the wave, in a radio trans- signal in the blanking period shown in FIG. 9. 

mission apparatus using a minute-power wave, an upper The PCM signal is superposed on the part of data 60S 

limit is set for the electric field strength in a position apart shown in FIG. 9 by the compositor 112 in the RF converter 

from the apparatus by a predetermined distance. The upper 5 102 to be transmitted to the receiving apparatus 117, 

limit depends on the degree of influence on another radio In the receiving apparatus 117 which has received the 

apparatus which uses the same frequency band, but the video signal on which the PCM signal is superposed, the 

inspection and measurement method is decided on the basis PCM signal is extracted from the video signal by the 

of the system of the radio apparatus which will be influ- comparator 126 and output to the control circuit 123. The 

enced. Control of the electric .field strength in a position to control circuit 123 outputs the PCM signal to the DA 

apart by a predetermined distance is realized by controlling converter 125, and switches the audio switch circuit 127 to 

the transmission power in the case of using a transmission the PCM audio use stale. 

antenna which is fixed on the apparatus. In the DA converter 125, the PCM signal is converted to 

Further, although the mutual influence between the radio an audio signal to be output to the audio output terminal 122 . 

apparatuses of the system using a single frequency and the is Thereby, high-definition audio transmission having no 

mutual influence between the radio apparatuses of the sys- audio noise due to communication frequency change is 

tern using a spread spectrum are great, the mutual influence realized. 

between these systems is small. This is applicable to the As described above, in the transmission apparatus accord- 
mutual influence between the transmission apparatus of the ing to the second embodiment, in advance of use, the 
present invention which uses the frequency band of the 20 frequencies which are available for video transmission are 
standard television broadcasting and spreads the spectrum detected within the reception band of the RF tuner of the 
for transmission, and existing another radio apparatus, that receiving apparatus. The detected frequencies are registered, 
is, a television receiver which uses a single frequency. as a communication frequency list, in both of the transmis- 
For the reasons described above, according to the trans- si °n apparatus and the receiving apparatus, and the fre- 
mission apparatus of this embodiment which uses the fre- 25 quency is rapidly changed within the range of the commu- 
quency band of the standard television broadcasting and nication frequency list to spread the power spectrum for 
spreads the spectrum for transmission, it is possible to communication. Therefore, inexpensive and simplex, i.e., 
realize transmission at a higher output power than that of the one-direction, video transmission also having a function of 
conventional system using a single frequency. Since the receiving television broadcasting, can be realized. Further, 
reception power increases with the output power, the trans- 30 Ule influence of the multi-path can be reduced, and it is not 
mission distance can be increased. influenced by a strong existing broadcast wave. Moreover, a 



Further, in the transmission apparatus according to this communication distance longer than that of the system using 

second embodiment, the frequencies available for video a sin 8 le frequency is achieved and, therefore, it is possible 

transmission are detected and registered in advance of use. to reanze a vld eo transmission apparatus which can coexist 

Therefore, in the future, even when digital television broad- 35 with di S ital television broadcasting or mobile communica- 

casting or mobile communication equipment will use the tion equipment which will use the same frequency band in 

same frequency band, the transmission apparatus of this tlle luture - _ 

embodiment can coexist with these systems. Further, since the transmission power is automatically 

In the state where the video signal i s transmitted from the J* 8 "^ according to the use frequency band width so as to 

transmission apparatus 101, when a control signal for con- 40 keeD .* e power density per unit band width constant, it is 

trolling the external apparatus which is connected to the P osslble t0 rea l ,ze a Vlde0 transmission apparatus which 

receiving apparatus 117 is input to the external apparatus °P e 1 ra,eS at . a m ™ te -power level which does not interfere 

connecting terminal 104 of the transmission apparatus 101, w ' th reception of the existing radio receiving apparatus even 

- the control circuit 107 of the transmission apparatus 101 wh ™ the usc frequency band width changes, 

outputs the received control signal to the RF converter 102 45 Further > sm f , 1he frequency is changed at the synchro- 

at the timing of superposing it on the video signal in the ilous t,mln £ of the vldeo disturbance of the video 

blanking period ' signal due to the frequency change is reduced, resulting in 

The control signal is superposed on the part of data 605 a ^ traUSmiSS i° n 7* im f r0Ved image ? Ual 

own in fto. Obvth* rornnmitor m in L RF ™n R r . Furthermore, since (he control signal is superposed on the 



shown in FIG. 9 by the compositor 112 in the RF >.uin > ■ , . , . , . 

102, and then transmitted to the receiving apparatus 117. 50 vlde ?. f^ 1 hi ™^S P enod to be transmitted i is 

' ., ....... ... possible to realize a high perfonnancc video transmission 

In the receiving apparatus 117 which has received the apparatus which can control me oper ation of the receiving 

video signal in which the control signal is superposed, the apparfltus from the transmission apparatus, 

comparator 126 extracts the control signal from the video Moreover, since the audio signal is subjected to PCM and 

signal and outputs it to the external apparatus connecting 55 , he ?CM audio g] ^ is superposed ou the video signal in 



the blanking period to be transmitted, noise in the audio 

Thereby, the external apparatus connected to the receiving s i gna l due to frequency change is removed, resulting in a 

apparatus 117 can be controlled by the external apparatus video transmission apparatus of improved sound quality, 

connected to the transmission apparatus 101, resulting in a Accordingly, the transmission apparatus of this second 

high performance video transmission apparatus. Cl0 embodiment has the function of receiving the NTSC system 

Further, in the state where the video signal is transmitted standard television broadcasting, reduces the influence of 

from the transmission apparatus 101, when an audio signal multi-path, enables high-definition audio transmission and 

is input to the audio input terminal 105, the audio signal is highly efficient performance, and realizes a longer commu- 

AD converted by the AD converter 109 and then input to the nication distance than that in the case of using a single 

control circuit 107. When the AD-converted audio signal is 65 frequency. Further, in the future, even when digital televi- 

input, the control circuit 107 subjects the received audio sion broadcasting or mobile communication equipment will 

signal to PCM, and outputs the PCM signal to the RF use the same frequency band, the transmission apparatus can 
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coexist with them and, furthermore, the transmission appa- 
ratus can be applied to a VTR movie apparatus or the like in 
which a camera is wireless-detachable from a recording unit 
body. 

Further, while in this second embodiment the digitized 5 
audio signal is subjected to PCM, other compressive coding 
methods may be employed. 

Further, while in this second embodiment the NTSC 
system is employed as a standard television signal, the PAS 
system or the SECAM system may be employed. 10 

Embodiment 3 

In this third embodiment, two pieces of transmission/ 
reception apparatuses, each having a transmission apparatus 15 
and a receiving apparatus according to the second embodi- 
ment, are provided. 

Hereinafter, the third embodiment of the present invention 
will be described by using FIGS. 5, 6, 7, 8 and 8, and table 
2. ' 20 

This third embodiment corresponds to the inventions 
described in aspects 8 and 9 and aspects 20 and 21 of this 
application. 

FIG. 5 shows the structure of a transmission apparatus 2J 
according (o the third embodiment of the invention. FIG. 6 
shows the signal power according to the third embodiment 
of the invention. FIG. 7 shows the reception level according 
to the third embodiment of the invention. FIG. 8 shows the 
transmission status according to the third embodiment of the 3Q 
invention in comparison with that of the conventional 
example. FIG. 9 shows an image signal according to the 
third embodiment of the invention. Table 2 shows the 
frequency changing order and the frequency time table 
according lo the third embodiment of the ' 
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In PIG. 5, 201 A and 201 B denote transmission/reception 
apparatuses each performing transmission and reception; 
202A and 202B denote RF converters each generating a 
standard television signal; 215Aand 215B denote voltage- 55 
controlled oscillators each oscillating at a frequency accord- 
ing to a control voltage; 216A and 216B denote compositors 
each compositing two input signals by addition; 217A and 
21 7B denote mixers each compositing two input signals by 
multiplication; 218A and 218B denote variable attenuators eo 
each compositing input signals according to a control signal; 
219A and 219B denote transmission/reception antennae 
each transmitting and receiving a wave; 207A and 207B 
denote communication terminals each receiving an input 
signal from the outside and outputting it to the outside; 208A 65 
and 208B denote external apparatus connecting terminals 
each connecting the transmission/reception apparatus with 



an external apparatus; 20SA and 205B denote audio input 
terminals each receiving an audio signal; 204 A and 204B 
denote video input terminals each receiving a video signal; 
213A and 213B denote AD converters each converting an 
analog signal to a digital signal; 214A and 214B denote 
comparators each comparing an input signal with a set 
value; 211 A and 211B denote control circuits for controlling 
the transmission/reception apparatuses 201A and 201B, 
respectively; 212Aand 212B denote storage circuits used by 
the control circuits 211A and 211B to store information, 
respectively; 206A and 206B denote detection/registration 
buttons for registering settings of the transmission/reception 
apparatuses 201 A and 20 IB and for instructing detection as 
to whether a signal is transmitted to the transmission/ 
reception apparatuses 201 A and 201 B or not, respectively; 
203Aand 203B denote RF tuners each receiving a standard 
television signal; 220A and 220B denote voltage controlled 
oscillators each oscillating at a frequency according to a 
control signal; 221A and 221B denote mixers each compos- 
iting two inputs by multiplication; 222A and 222B denote 
AGC circuits each controlling the gain of the signal; 223 A 
and 223B denote intermediate-frequency processing circuits 
each processing an intermediate-frequency signal; numeral 
224A and 224B denote DA converters each converting a 
digital signal to an analog signal; 225 A and 225B denote 
comparators each comparing an input signal with a set 
value; 226A and 226B denotes audio selector switches each 
outputting one oftwo kinds of audio signals; 209Aand209B 
denote video output terminals each outputting a video sig- 
nal; and 210A and 21 0B denote audio output terminals each 
outputting an audio signal. 

In FIG. 5, 201A and 201B denote a first transmission/ 
reception apparatus and a second transmission/reception 
apparatus which are described in aspect 8, respectively. 

Further, 510 denotes a frequency changing order control 
means described in aspect 8. This frequency changing order 
control means 510 controls the frequency changing order so 
that the frequency is changed in one direction from the 
higher frequency to the lower frequency or from the lower 
frequency to the higher frequency, within the range of the 
communication frequency list and, when reaching the end of 
(he frequency list, the frequency is returned to the beginning 
of the frequency list. This means 510 is composed of the 
control circuit 211A and the storage circuit 212A. 

Further, 511 denotes a communication control means 
described in aspect 8. This communication control means 
511 controls communication so that duplex, i.e., bidirec- 
tional, communication is carried out, by using a frequency 
time table in which the first and second transmission/ 
reception apparatuses always use different frequencies. This 
means 511 is composed of the control circuit 211 A and the 
storage circuit 212A. 

Further, 512 denotes a communication frequency list 
update means described in aspect 9. This communication 
frequency list update means 512 uses the registered com- 
munication frequency list when starting communication and, 
after the communication has once started, it uses a second 
communication frequency list which is obtained by dupli- 
cating the communication frequency list. The second com- 
munication frequency list is used for exchanging informa- 
tion about the result of communication, i.e., good or bad, 
between the two pieces of transmission/reception appara- 
tuses. This means 512 is composed of the control circuit 
211A, the storage circuit 212A, the comparators 214A and 
225A, and the compositor 21 6A. 
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Bach of Ike first and second transmission/reception appa- 204A. At this time, the control circuit 211 A reads the 

ratuses 201 A and 201 B is provided with the units and means communication frequency 1 ist which is stored in the storage 
constituting the transmission apparatus and the receiving circuit 212A. Simultaneously, the control circuit 211A sets 

apparatus shown in FIG. 5, the attenuation of the variable attenuator 218A at the rnaxi- 

Next, the operation will be described. 5 mum and, thereafter, operates the RF converter 202A. 

In FIG. 5, when the operator pushes the dctection/regis- Further, the control circuit 211A rapidly changes the RF 

tration button 206Aof the first transmission/reception appa- frequency of the RF converter 202A, within the range of the 

ratus 201A, the control circuit 211A starts the operation. read communication frequency list, according to the fre- 
Thereby, the control circuit 211A controls the RF tuner 203A quency changing order such that the frequency changes in 

so that it receives all of the frequencies within the reception 10 one direction, i.e., from the higher frequency to the lower 

band 303 shown in FIG. 3. frequency or from the lower frequency to the higher fre- 

The video output from the RF tuner 203A is input to (he quency as shown by the first column (the left column) of 

comparator 225A. The result of comparison is input to the table 2 and, further, when reaching the end of the commu- 

control circuit 211A, and the control circuit 211A detects nication frequency list, the frequency is returned to the 

frequencies having no video synchronous signal due to a 15 beginning of the list. After the power spectrum is spread by 

broadcast wave or an image wave of the broadcast wave and changing the frequency in this way, the control circuit 211 A 

no random signal due to external noise, as frequencies reduces the attenuation of the variable attenuator 218A to 

available for video transmission. These frequencies are start transmission. 

stored as a list in the storage circuit 212A. The frequency changing order shown in table 2 is prede- 

The second transmission/reception apparatus 201B is 20 termined between the first transmission/reception apparatus 

identical in structure to the first transmission/reception appa- 201 A and the second transmission/reception apparatus 

ratus 201 A, and it performs the series of operations after the 201B. 

detection/registration button 206B is pushed, like the above- Further, the communication frequency is changed accord- 
described first transmi ssion/rcccption apparatus 201 A. ing to the timing of the horizontal synchronous signal or the 
The first and second transmission/reception apparatuses 25 vertical synchronous signal of the video signal input through 
are not necessarily used in the same position or direction. the video input terminal 204A. Further, the synchronous 
Therefore, usually the directions of the antennae 219A and signal to be used is extracted from the video signal by the 
219B are different from the broadcast wave arrival direction comparator 214A. 

and, therefore, their lists detected and stored as frequencies In order to prevent influences on other radio apparatuses 

available for video transmission are different from each 30 and utilize the wave effectively, it is necessary to set the RF 

other. power density per unit band width at a level lower than the 

Next, after the first transmission/reception apparatus minute-power level 304 shown in FIG. 6. Therefore, the 

201A and the second transmission/reception apparatus 201B control circuit 211 A obtains the band width of the use 

are connected by a cable through the communication termi- frequency and diffusion coefficient of the power spectrum 

nals 207A and 207B, when one of the detection/registration 35 from the communication frequency list, and thereby controls 

buttons 206A and 206B is pushed, the control circuit of one the attenuation of the variable attenuator 218A so as to keep 

of the transmission/reception apparatuses requests the con- the RF power density per unit band width constant, 

trol circuit of the other transmission/reception apparatus to On the other liand, in FIG. 5, when a video reception 

send the list of frequencies available for video transmission, request signal from an external apparatus is input to the 

through the communication terminals. 40 external apparatus control terminal 208B of the second 

Hereinafter, the operation will be described on the transmission/reception apparatus 201B, the control circuit 

assumption that the detection/registration button 206 A of the 208B of the second transmission/reception apparatus reads 

first transmission/reception apparatus 201A was pushed. the communication frequency list which is stored in the 

The control circuit 211B of the second transmission/ storage circuit 212B, and operates the RF tuner 203B. 

reception apparatus 201B reads the list of frequencies avail- 45 Further, the control circuit 211B of the second transmis- 

able for video transmission which is stored in the storage sion/reception apparatus 201B rapidly changes the reception 

circuit 212B. Then, it sends this list to the first transmission/ frequency of the RF tuner 203B within the read comniuni- 

reception apparatus 201A through the communication ter- cation frequency list, according to the frequency changing 

minal 207B. order shown in the first column of table 2, by using, as the 

In the first transmission/reception apparatus 201A, the list 50 frequency switching timing, the pseudo synchronous timing 

of frequencies available for video transmission which is generated in the control circuit 211B, thereby receiving the 

stored in the storage circuit 212A is read out, and this list is RF signal from the first transmission/reception apparatus 

multiplied by the list of frequencies available for video 201A. 

transmission which has been transmitted from the second In the period immediately after the second transmission/ 
transmission/reception apparatus 201 B, and the product is 55 reception apparatus 201 B has started reception, the synchro- 
stored in the storage circuit 212A as a communication nous timing of the video signal at the transmitting end and 
frequency list and also transmitted to the communication the pseudo synchronous timing at the receiving end do not 
terminal 207A. necessarily coincide with each other. Further, the transmis- 
In the second transmission/reception apparatus 201B, the sion frequency and the receiving frequency do not neces- 
communication frequency list transmitted from the first 60 sarily temporally coincide with each other. Therefore, no 
transmission/reception apparatus 201A is stored in the stor- signal appears in the video output of the RF tuner 203B of 
age circuit 212B. the second transmission/reception apparatus nor in the out- 
Next, in FIG. 5, it is assumed that a video transmission put of the comparator 225B. 
request signal from an external apparatus is input to the Accordingly, the control circuit 211B of the second trans- 
exlemal apparatus control terminal 208A of the first trans- 65 mission/reception apparatus 201B tries to detect the trans- 
mission/reception apparatus 201A while a video signal from mission signal from file first transmission/reception appara- 
an external apparatus is input to the video input tenninal tas 201A by successively changing the pseudo synchronous 
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timing and the start time of the time table of the reception using, as the frequency changing timing, the synchronous 

frequency, while monitoring the output of the comparator timing of the video signal being transmitted, thereby receiv- 

225B. ing the RF signal from the second transmission/reception 

Since the synchronous timing of the video signal from the apparatus 201B. 
first transmission/reception apparatus 201A and the time 5 In the period immediately after the first transmission/ 
cycle of the time tabic of the transmission frequency are reception apparatus 201A has started reception, the trans- 
constant, the second transmission/reception apparatus 201B mission frequency and the reception frequency do not nec- 
succeeds in detecting the transmission signal from the first essarily temporally coincide with each other. Therefore, no 
transmission/reception apparatus 201 A after predetermined signal appears in the video output of the RF tuner 203 A of 
•rials, 10 the first transmission/reception apparatus nor in the output of 

When detection of the transmission signal from the first (he comparator 225A. 
transmission/reception apparatus 201 A has succeeded, the Accordingly, the control circuit 211 A of the first trans - 
control circuit 211 B of the second transmission/reception mission/reception apparatus 201 A tries to detect the trans- 
apparatus 201B changes the synchronous timing of the mission signal from the second transmission/reception appa- 
received video signal extracted by the comparator 126 to the 15 ratus 201B by successively changing the start time of the 
pseudo synchronous timing. time table of the reception frequency, while monitoring the 

Further, in the second transmission/reception apparatus output of the comparator 225A. 

201B, when detection of the transmission signal from the Since the time table cycle of the transmission frequency 

first transmissiou/reception apparatus 201A has been com- of the second transmission/reception frequency is constant, 

pleted, the control circuit 211B reads the communication 20 the first transmission/reception apparatus succeeds in delect- 

frequency list stored in the storage circuit 212B, and sets the ing the transmission signal from the second transmission/ 

attenuation of the variable attenuator 218B to the maximum reception apparatus after predetermined trials, 

and, thereafter, operates the RF converter 202B. In this way, duplex communication between the first and 

Further, the control circuit 2J1B rapidly changes the RF second transmission/reception apparatuses is realized, 
frequency of the RF converter within the range of the read 25 Generally, the reception level of radio communication 
communication frequency list, according to the frequency using a wide frequency band is affected by the multi-path 
changing order such that the frequency is changed in one and the frequency response of the transmission/reception 
direction, i.e., from the higher frequency to the lower antenna, and thereby varies significantly like the reception 
frequency or from the lower frequency to the higher fre- level 406 shown in FIG. 7. At a frequency the reception level 
quency as shown in the second column of table 2 and, 30 of which is lower than the communication threshold level 
further, when reaching the end of the communication fre- 407, no video signal can be reproduced, 
quency list, the frequency is returned to the beginning of the When duplex communication between the first and sec- 
list. Furthermore, the frequency change is carried out by ond transmission/reception apparatuses is realized as 
using the frequency time table using frequencies which are described above, these apparatuses can exchange informa- 
always different from the transmission frequency of the first 35 tion about the frequency the reception level of which is 
transmission/reception apparatus and are not the image lower than the communication threshold level due to the 
frequency of the reception frequency. After spreading the influences of the multi-path and the frequency response of 
power spectrum by the frequency change, the control circuit the transmission/reception antenna, 
211Breducestheattenuationofthevariableattenuator218B In the second transmission/reception apparatus 201B, a 
to start transmission. 40 pseudo video signal is generated by the control circuit 211B, 
The frequency changing order shown in table 2 is prede- and the information about the frequency lower than the 
termined between the first transmission/reception apparatus communication a threshold level is superposed on the data 
201A and the second transmission/reception apparatus 605 of the video signal in the vertical blanking period by 
201B. using the compositor 216 to be returned to the first trans- 
Further, the communication frequency is changed accord- 45 mission/reception apparatus 201 A. Further, in the second 
ing to the synchronous timing of the video signal transmitted transmission/reception apparatus 201B, a second conmiuni- 
frorn tlie first transmission/reception apparatus 201A which cation frequency list is formed by duplicating the commu- 
has completed the detection. nication frequency list, and the frequencies lower than the 
In order to prevent influences on other radio apparatuses communication threshold level are removed from the second 
and effectively utilize the wave, it is necessary to set the RF 50 communication frequency list, and then the second commu- 
power density per unit band width for transmission to a level nication frequency list is stored in the storage circuit 212B. 
lower than the minute-power level 304 shown in FIG. 3. In the first transmission/reception apparatus 201 A, the 
Therefore, the control circuit 211B obtains the band width of information about the frequencies lower than the commu- 
the use frequency and the diffusion coefficient of the power nication threshold level, which has been returned, is con- 
spectrum from the communication frequency list, and 55 firmed, and a second communication frequency list is 
thereby controls the attenuation of the variable attenuator formed by duplicating the communication frequency list. 
" * " ' to keep the RF power density per unit band width Then, the frequencies lower than the communication thresh- 



old level, which have been returned, are removed from the 

On the other hand, in the first transmission/reception second list, and the second list is stored in the storage circuit 

apparatus 201A, the RF tuner 203A is operated when a fio 212A and, simultaneously, transmission using this second 

predetermined period of time has passed after starting the communication frequency list is started, 

transmission. In the second transmission/reception apparatus 201B, 

Further, the control circuit 211 A of the first transmission/ since the communication frequency list has been changed, 

reception apparatus 201A rapidly changes the reception the transmission signal from the first transmission/reception 

frequency of the RF tuner 203A within the range of the 65 apparatus which has been detected is lost. However, after a 

communication frequency list, according to the frequency predetermined period of time, it resumes detection of the 

changing order shown in the second column of table 2, by transmission signal from the first transmission/reception 
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apparatus atld the above-described series of responding 
operations by using the second communication frequency 
list which has been formed. 

Also in the first transmission/reception apparatus, since 
the communication frequency list has been changed, the 5 
transmission signal from the second transmission/reception 
apparatus which has been detected is lost. However, after a 
predetermined period of time, it resumes detection of the 
transmission signal from the second transmission/reception 
apparatus by using the second communication frequency list 10 
which has been formed, whereby duplex communication is 
reestablished. 

Further, when the frequencies lower than the communi- 
cation threshold level are changed because the position of 
the first or second transmission/reception apparatus is 15 
changed during it is used or the status of the multi-path is 
changed, the first transmission/reception apparatus 201A 
which detects it changes the communication frequency list 
to be used from the second communication frequency list to 
the original communication frequency lis), and starts trans- 20 
mission. 

In the second transmission/reception apparatus, since the 
communication frequency list has been changed, the trans- 
mission signal from the first transmission/reception appara- 
tus which has been detected is lost. However, after a 25 
predetermined period of time, the second transmission/ 
reception apparatus changes the communication frequency 
list to be used from the second communication frequency list 
to the original communication frequency list, and resumes 
detection of the transmission signal from the first transmis- 30 
sion/reception apparatus and the above-described series of 
responding operations. Furthermore, with respect to trans- 
mission from the self-apparatus, the second transmission/ 
reception apparatus changes the communication frequency 
list to be used from the second communication frequency list 35 
to the original communication frequency list, and starts 
transmission. 

Further, in the first transmission/reception apparatus 
201A, since the communication frequency list has been 
changed, the transmission signal from the second transmis- 10 
sion/reception apparatus which has been detected is lost. 
However, after a predetermined period of time, the first 
transmission/reception apparatus 201 A changes the commu- 
nication frequency list to be used from the second commu- 
nication frequency list to the original communication fre- 45 
quency list, and resumes detection of the transmission signal 
from the second transmission/reception apparatus, whereby 
duplex communication is reestablished. 

After the duplex communication using the original com- 
munication frequency list has been reestablished since the 50 
communication returns into the initial status, the first and 
second transmission/reception apparatuses newly exchange 
the information about frequencies lower than the commu- 
nication threshold level in accordance with the above- 
described series of processes and operations, and reestablish 55 
duplex communication using the second communication 
frequency list which is updated by using the information, 

In the operation of forming and updating the second 
communication frequency list to be used, as described 
above, both the first and second transmission/reception 60 
apparatuses automatically control the RF power density per 
unit band width ill accordance with the use frequency band 
width and the diffusion coefficient of the power spectrum. 

As described above, in simplex communication, because 
of the influences of the multi-path and the frequency char- 65 
acteristics of the transmission/reception antenna, a portion 
of the video signal cannot be reproduced as shown in FIG. 



8(b), resulting in degraded usability. However, since duplex 
communication is realized, communication can be per- 
formed without using frequencies lower than the commu- 
nication threshold level, thereby realizing video transmis- 
sion without being affected by the multi-path and the 
frequency characteristics of the transmission/reception 
antenna as shown in FIG. 8(c). 

Further, as described for the first embodiment, generally, 
in order to prevent influences on other radio apparatuses and 
effectively utilize the wave, in a radio transmission appara- 
tus using a minute-power wave, an upper limit is set for the 
electric field strength in a position apart from the apparatus 
by a predetermined distance. The upper limit is decided 
according to the degree of influence on another radio appa- 
ratus which uses the same frequency band, and the inspec- 
tion and measurement method is decided on the basis of the 
system of the radio apparatus which will be influenced. 
Control of the electric field strength in a position apart by a 
predetermined distance is realized by controlling the trans- 
mission power in the case of using a transmission antenna 
which is fixed on the apparatus. 

Further, although the mutual influence between the radio 
apparatuses of the system using a single frequency and the 
mutual influence between the radio apparatuses of the sys- 
tem using a spread spectrum are great, the mutual influence 
between these systems is small. The transmission apparatus 
of this third embodiment uses the frequency band of the 
standard television broadcasting, and the existing other radio 
apparatus is a television receiver which uses a single fre- 
quency. 

For the reasons described above, according to the trans- 
mission apparatus of this embodiment which uses the fre- 
quency band of the standard television broadcasting and 
spreads the spectrum for transmission, it is possible to 
realize transmission with a higher output power than that of 
the conventional system using a single frequency. Further, 
since the received power increases with the output power, 
the transmission distance is increased. 

Further, in the transmission apparatus of this third 
embodiment, the frequencies available for video transmis- 
sion are detected and registered in advance of use. There- 
fore, in the future, even when digital television broadcasting 
or mobile communication equipment will use the same 
frequency band, the video transmission apparatus of this 
third embodiment can coexist with them. 

Further, since PCM transmission of an audio signal is also 
possible as in the first embodiment, high-definition bidirec- 
tional audio transmission is realized. 

Further, as in the second embodiment, since the control 
signal from the external apparatus which is connected to the 
first and second transmission/reception apparatuses can be 
superposed on the part of data 605 shown in FIG. 6 to be 
transmitted bidirectionally, a higher performance video 
transmission apparatus is realized. 

As described above, in the transmission apparatus accord- 
ing to the third embodiment, each of the first and second 
transmission/reception apparatuses each having the trans- 
mission apparatus and the receiving apparatus according to 
the second embodiment, performs duplex communication 
according to the frequency changing order such that the 
frequency is changed in one direction, i.e., from the higher 
frequency to the lower frequency or from the lower fre- 
quency to the higher frequency, within the range of the 
communication frequency list and, when reaching the end of 
the frequency list, the frequency returns to the beginning of 
the frequency list, and by using the frequency time table in 
which the first and second transmission/reception appara- 
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fuses always use different frequencies. Therefore, it is pos- 
sible to realize a high-performance and inexpensive duplex 
video transmission apparatus which has the television broad- 
cast receiving function, and realizes mutual control between 
the respective transmission/reception apparatuses. 5 

Further, the communication frequency list which is reg- 
istered is used when starting communication and, after 
communication has started, the second communication fre- 
quency list obtained by duplicating the registered commu- 
nication frequency list is used, and (he second communica- 10 
tion frequency list is appropriately updated by exchanging 
information about the result of communication, i.e., good or 
bad, between the above-mentioned two transmission/recep- 
tion apparatuses, thereby resulting in a video transmission 
apparatus which solves the influence of the multi-path. is 

Accordingly, duplex video transmission is realized, and 
the influence of the multi-path can be solved, and this third 
embodiment can be applied to a remote-controlled monitor 
camera for guarding, and the like. 

Further, while in this third embodiment the digitized 20 
audio signal is subjected to PCM, other compressive coding 
methods may be employed. 

Further, while in this third embodiment the NTSC system 
is employed as a standard television signal, the PAS system 
or the SECAM system may be employed. 25 

Embodiment 4 

In this fourth embodiment, interception of a minute- 
power wave is prevented in such a situation that a plurality 3 " 
of transmission apparatuses are used in a multiple dwelling 
house. 

Hereinafter, the fourth embodiment of the present inven- 
tion will be described by using FIGS. 5, 6, and 7, and table 



3. 

This fourth embodiment corresponds to the inventions 
described in aspects 10 to 12 and aspects 22 to 24 of this 
application. 

FIG. 5 shows the structure of a transmission apparatus 4 
according to the fourth embodiment of the invention. FIG. 6 
shows a video signal according to the fourth embodiment of 
the invention. FIG. 7 shows the use status in a multiple 
dwelling house where the areas of use waves overlap 
uncertainly, according to the fourth embodiment of the 4 
invention. Table 3 shows the frequency changing order and 
the frequency time table, according to the fourth embodi- 
ment of Ihe invention. 



hi FIG. 5, 520 denotes an ID storage means described in 65 
aspect 10. This ID storage means 520 stores IDs which are 
given during manufacture, and this means is composed of 
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the communication terminals 207A and 207B, the control 
circuits 211A and 211B, and the storage circuits 212A and 
212B. 

Further, 521 denotes an ID inquiry/registration means 
described in aspect 10. This ID inquiry/registration means 
521 is used for mutual inquiry of IDs with another apparatus 
which is permitted to have communication, and registration 
of the ID, in advance of use. This means is composed of the 
detection/registration buttons 206A and 206B, the commu- 
nication terminals 207A and 207B, the control circuits 211 A 
and 211B, and Ihe storage circuits 212A and 212B. 

Further, 522 denotes a frequency setting means described 
in aspect 11. This frequency setting means 522 always 
executes the reception mode before the transmission mode, 
and detects the frequency time tables of all apparatuses 
which are performing transmission within the same wave 
area, and performs transmission by using a frequency time 
table in which the use frequencies are always different from 
those of these other apparatuses. This means is composed of 
the RF tuners 203A and 203B, the comparators 225 A and 
225B, the control circuits 211A and 211B, and the storage 
circuits 212 A and 212B. 

Further, 523 denotes a retransmission means described in 
aspect 11. After the transmission mode is executed, if a 
transmission signal from the apparatus which has requested 
communication cannot be detected even when a predeter- 
mined period of time has passed, this retransmission means 
523 performs transmission again by using a frequency time 
table different from the above-described frequency lime 
table. This means is composed of the transmission/reception 
antennae 219 A and 21 9B, the RF tuners 203 A and 203B, the 
comparators 225A and 225B, the control circuits 211A and 
211B, and the storage circuits 212A and 212B. 

Further, 524 denotes an output stop means described in 
aspect 12. This output stop means 524 stops output of audio 
and video when the ID to be permitted to have communi- 
cation cannot be confirmed in the reception mode. This 
means is composed of the control circuits 211 A and 211B, 
the comparators 225A and 225B, the storage circuits 212A 
and 212B, and the audio video output circuits 227A and 
227B. 

In FIG. 5, the first and second transmission/reception 
apparatuses 201A and 201B have at least the same units and 
means as those described for the third embodiment and, 
furthermore, they are constructed so as to perform at least 
the same operations as those described for the third embodi- 

When the first and second transmission/reception appa- 
ratuses 201 A and 201B are manufactured, an ID assignment 
apparatus is connected to the external apparatus connecting 
terminals 208A and 208B, and IDs which arc unique to the 
respective apparatuses are input. When these IDs are input, 
the control units 211A and 211B store these IDs in the 
storage circuits 212A and 212B, respectively. 

Further, in the first and second transmission/reception 
apparatuses 201A and 201B, registration of another appa- 
ratus to be permitted to have communication is performed as 
follows. After the first transmission/reception apparatus 
201 A and the second transmission/reception apparatus 201B 
are connected at the communication terminals 207A and 
207B, when one of the detection/registration buttons 206A 
and 206B is pushed, the control circuit 211 A outputs an ID 
request signal to the control circuit 211B of the second 
transmission/reception apparatus, through the communica- 
tion terminal 207. 

Hereinafter, the operation will be described on assump- 
tion that the detection/registration button 20 6A was pushed. 
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The control circuit 211B of the second transmission/receiv- exist inside the wave reachable area, and the transmission/ 
ing apparatus 201B which has received the ID request reception apparatuses D, B, and F exist outside the wave 
signal, reads the ID of the self-apparatus which is stored in reachable area. Further, around the transmission/reception 
the storage circuit 21 2B, and transmits this ID to the first apparatus B, the transmission/reception apparatuses A and E 

transmission/reception apparatus 201 A through the commu- 5 exist inside the wave reachable area, and the transmission/ 

nication terminal 207B. reception apparatuses C, D, and F exist outside the wave 

The control circuit 211A of the first transmission/recep- reachable area, 

tion apparatus 201 A which has received the ID of the second Further, each of the transmission/reception apparatuses C, 

transmission/reception apparatus 201B, stores this ID in the D, E, and F performing transmission superposes the ID 

storage circuit 212A as an ID of another apparatus which is 10 which is unique to the self-apparatus on the part of data 605 

permitted to have communication. At the same time, the of the transmission video signal shown in FIG. 6 and 

control circuit 211 A transmits the ID of the self-apparatus to transmits the video signal, in order to mutually detect the 

the second transmission/reception apparatus 201B through other apparatus which is permitted to have communication, 

the communication terminal 207A. Initially, in the period immediately after the transmission/ 

The control circuit 212B of the second transmission/ is reception apparatus 201 A has started reception, the synchro- 
reception apparatus 201 B which has received the ID of the nous timing of the video signal transmitted from the sur- 
first transmission/reception apparatus 201A, stores this Id in rounding transmission/reception apparahis and the pseudo 
the storage circuit 212B as an ID of another apparatus which synchronous timing at the receiving end do not necessarily 
is permitted to have communication. coincide with each other. Further, the transmission fre- 

Thus, each of the first and second transmission/reception 20 quency and the receiving frequency do not necessarily 
apparatuses 201A and 201B has completed registration of temporally coincide with each other. Therefore, no signal 

another apparatus which is permitted to have communica- appears in the video output of the RF tuner 203 A nor in the 

tion. output of the comparator 225A. 

With reference to FTG. 10, in each of the following pairs, Accordingly, the control circuit 211A of the second trans- 
i.e., a transmission/reception apparatus A and a transmis- 25 mission/reception apparatus 201A tries to detect transmis- 
sion/reception apparatus B, a transmission/reception appa- sion signals from surrounding transmission/reception appa- 
ratus C and a transmission/reception apparatus D, and a ratuses by successively changing the pseudo synchronous 
transmission/reception apparatus E and a transmission/re- timing and the start time of the time table of the reception 
ception apparatus F, registration of the other transmission/ frequency, while monitoring the output of the comparator 
reception apparatus, as an apparatus which is permitted to 30 225A. 

have communication, has been completed. In the figure, at In the wave reachable area of the transmission/reception 

present, C and D, and E and F are performing communica- apparatus A, the transmission/reception apparatus C is per- 

tion by using the frequency time tables shown in the first to forming transmission by using the frequency time table 

fourth columns of table 3. shown in the first column, i.e., the leftmost column, of table 

Further, in FIG. 10, a, b, c, d, e, and f denote the reachable 35 3. Since the synchronous timing of the video signal trans- 
areas of waves from the transmission/reception apparatuses mitted by the transmission/reception apparatus C and the 
A, B, C, D, E, and F, respectively. cycle of the time table of the transmission frequency are 

A description will be given of the operation in the case constant, the transmission/reception apparatus A succeeds in 
where the transmission/reception apparatus A performs call- detecting the transmission signal from the transmission/ 
ing and video and audio transmission to the transmission/ 40 reception apparatus C after predetermined trials, 
reception apparatus B and, further, the transmission/recep- When detection of the transmission signal has succeeded, 
tion apparatus B performs responding and video and audio the transmission/reception apparatus A changes the synchro- 
transmission to the transmission/reception apparatus A. The nous timing of the received video signal extracted by the 
transmission/reception apparatus A and the transmission/ comparator 225 A to the pseudo synchronous timing and uses 
reception apparatus B correspond to the transmission/recep- 45 it. At the same time, the apparatus A extracts the part of data 
tion apparatus 201A and the transmission/reception appara- 605 shown in FIG. 6 by A using the comparator 225A, and 
tus 201B shown in FIG. 5, respectively. reads the ID of the transmission/reception apparatus winch 

In FIG. 5, when a video transmission request signal from transmits this signal, 

an external apparatus is input to the external apparatus When the read ID is not the apparatus which is permitted 

control terminal 208 of the transmission/reception apparatus 50 to have communication, the frequency time table which is 

201A while a video signal from an external apparatus is currently used is stored in the storage circuit 212A, as a list 

input to the video input terminal 204A, the control circuit being used by surrounding another group of transmission/ 

211A reads the communication frequency list which is reception apparatuses. 

stored in the storage circuit 212A, and operates the RF tuner The transmission/reception apparatus A continuously tries 

203A, thereby executing the reception mode in advance of 55 to detect transmission signals from surrounding transmis- 

the transmission mode. sion/reception apparatuses, to know whether or not there 

In the reception mode, the control circuit 211A of the exists still another apparatus performing transmission in the 

transmission/reception apparatus 201 A rapidly changes the wave reachable area, by successively changing the pseudo 

reception frequency of the RF tuner, within the communi- synchronous timing and the start time of the time table of the 

cation frequency list which has been read, according to the 60 reception frequency, while monitoring the output of the 

frequency changing order shown in the fifth column of table comparator 225A. 

3, by using, as the frequency changing time, the pseudo After trying to detect transmission signals while thor- 

synchronous timing which is generated in the control circuit oughly changing the pseudo synchronous timing and the 

211A, thereby receiving RF signals from other apparamses start time of the time table of the reception frequency, when 

which are performing transmission in the same wave area. 65 it is confirmed that there is 110 more apparatus than the 

As shown in FIG. 10, around the transmission/reception transmission/reception apparatus C around the transmission/ 

apparatus A, the transmission/reception apparatuses B and C reception apparatus A, the control circuit 211 A of the 
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apparatus A spreads the power spectrum by rapidly changing currently being used, for example, the frequency time table 

the RF frequency of the RF converter 202A by using a list shown in the fifth column of table 3 . 

other than the stored list being used by another group, for Since the transmission/reception apparatus B continues 
example, the frequency time table in the third column of detection of another transmission signal, it normally detects 

table 3 and, thereafter, reduces the attenuation of the variable 5 a transmission signal from the transmi ssion/reception appa- 

attenuator 218A to start transmission. ratus A which uses a frequency time table different from that 

On the other hand, in FIG. 5, when a video reception of the transmission/reception apparatus E. 

request signal from an external apparatus is input to the When the transmission/reception apparatus B has suc- 

external apparatus control terminal 208B of the transmis- ceeded in detection, it changes the synchronous timing of the 
sion/reception apparatus 201B, the control circuit 208B of 10 received video signal extracted by the comparator 225B to 

the transmission/reception apparatus 201B reads the com- the pseudo synchronous timing and uses it. Simultaneously, 

municalion frequency list which is stored in the storage the transmission/reception apparatus B extracts the part of 

circuit 212B, and operates the RF tuner 203B. data 60S shown in FIG. 6 by using the comparator 225B, and 

Further, the control circuit 2UB of the transmission/ reads the ID of the transmission/reception apparatus which 

reception apparatus 201 B rapidly changes the reception is transmits this signal. 

frequency of the RF tuner 203, within the range of the Then, the transmission/reception apparatus B confirms, 

communication frequency list which has been read, accord- from the read ID, that the signal currently being received is 

ing to the frequency changing order shown in the sixth a signal from the transmission/reception apparatus A which 

column of table 3, by using, as the frequency changing is permitted to have communication, 

timing, the pseudo synchronous timing generated in the 20 Further, in the transmission/reception apparatus B, when 

control circuit 211B, thereby receiving the RF signal from detection of the transmission signal from the transmission/ 

the transmission/reception apparatus A. reception apparatus A and confirmation of the ID have been 

In the period immediately after the transmission/reception completed, the control circuit 211B reads the comrmuiica- 

apparatus B has started reception, the synchronous timing of tion frequency list stored in the storage circuit 21 2B, and 

the video signal at the transmitting end and the pseudo 25 sets the attenuation of the variable attenuator 21 8B at the 

synchronous timing at the receiving end do not necessarily maximum and, thereafter, operates the RF converter 202B. 

coincide with each other. Further, the transmission fre- Furthermore, the control circuit 211 B rapidly changes the 

quency and the receiving frequency do not necessarily RF' frequency of the RF converter 202B, within the range of 

temporally coincide with each other. Therefore, no signal the read communication frequency list, by using, for 

appears in the video output of the RF tuner 203B nor in the 30 example, the frequency time table shown in the sixth column 

output of the comparator 225B. of table 3, thereby spreading the power spectrum. Thereafter, 

Accordingly, the control circuit 211B of the transmission/ the control circuit 211B reduces the attenuation of the 

reception apparatus 201B tries to detect the transmission variable attenuator 218B to start transmission, 

signal from the transmission/reception apparatus A by sue- Further, the communication frequency is changed accord- 

cessively changing the pseudo synchronous timing and the 35 ing to the synchronous timing of the video signal transmitted 

start time of the time table of the reception frequency while from the transmission/reception apparatus A which has 

monitoring the output of the comparator 22SB. completed detection. 

Now it is assumed that, in the wave reachable area of the On the other hand, since the transmission/reception appa- 

transmission/recepfion apparatus B, both of the transmis- ratus A continues the reception mode by using the RF tuner, 

sion/reception apparatus A and the transmission reception 40 it detects a response signal from the transmission/reception 

apparatus E perform transmission by using the frequency apparatus B. 

time table shown in the third column of table 3. Since the As shown in table 3, the response signal from the trans- 
synchronous timings of the video signals transmitted from mission/reception apparatus B is different from the fre- 
the transmi ssion/reception apparatuses A and E and the cycle quency time table which is being used by another group of 
of the time table of the transmission frequency are constant, 45 transmission/reception apparatuses in the wave reachable 
the transmission/reception apparatus B detects the transmis- area of the transmission/reception apparatus A and, there- 
sion signals from the transmission/reception apparatuses A fore, favorable reception is achieved, 
and E after predetermined trials. When the transmission/reception apparatus A has sue- 
When the transmission/reception apparatus B has sue- ceeded in detecting the transmission signal, it tries to extract 
ceeded in detecting the transmission signals, it tries to 50 the response signal which is superposed on the received 
extract the synchronous timings of the received video sig- video signal. Since a normal response signal is confirmed 
nals by using the comparator 225B. However, since the from the received video signal which is in favorable recep- 
received signals from the transmission/reception appara- tion state, the transmission/reception apparatus A transmits 
ruses A and B overlap and interfere with each other, a a response indicating "duplex communication succeeded" 
synclironous signal of normal cycle is not obtained. Accord- 55 by superposing it on the video signal which is already being 
ingly, the transmission/reception apparatus B does not per- transmitted. 

form transmission for responding but enters into the opera- When the transmission/reception apparatus B confirms 
tion to detect another transmission signal. the response signal indicating "duplex communication sue- 
In the transmission/reception apparatus A, although the ceeded", it fixes the frequency time table to be used there- 
rcccption mode is continued by the RF tuner after transmis- eo after to assure the transmission path, 
sion has been started, the RF tuner cannot detect a response In the above-mentioned process, when the frequency time 
signal from the transmission/reception apparatus B which table used by the transmission/reception apparatus B coin- 
has requested communication even when a predetermined cides with, for example, the frequency time table in the first 
period of time has passed. Therefore, the transmission/ column of fable 3, the transmission/reception apparatus A 
reception apparatus A resumes transmission by using a 65 cannot confirm the response signal from the apparatus B 
frequency time table which is different from the list being and, therefore, it does not transmit the response signal 
used by another group and different from the list which is indicating "duplex communication succeeded". Since the 
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transmission/reception apparatus B caimot confirm the 
response signal indicating "duplex communication suc- 
ceeded" from the transmission/reception apparatus A even 
when a predetermined period of time has passed, it starts 
transmission by using still another frequency time table, for 
example, the frequency time table in the sixth column of 
table 3, thereby returning into the above-described favorable 
reception state. 

Further, in the above-described process, when the group 
of transmission/reception apparatuses C and D and the group 
of transmission/reception apparatuses A and B use different 
communication frequency lists, no mutual interference 
occurs substantially because mutual interference decreases 
according to the ratio of time in which these groups use the 
same frequency simultaneously, and this case is identical to 
the state where no transmission/reception apparatus group 
performing transmission exists in the neighborhood, result- 
ing in favorable communication. 

Thus, radio interference is prevented in a multiple dwell- 
ing house in which the used wave areas may overlap 
uncertainly. 

Further, in the above-described process, there is a possi- 
bility that the transmission/reception apparatuses A and B 
detect the transmission signals from the transmission/recep- 
tion apparatuses C and E, respectively. However, when it 
cannot be confirmed that the ID which is superposed on the 
received video signal is transmitted from the other apparatus 
which is permitted to have communication, no audio and 
video signals are output from the audio video output circuits 
227A and 227B shown in FIG. 5. 

Thereby, regardless of the user's intention, interception 
can be prevented. - 

As described above, according to the transmission appa- 
ratus of the fourth embodiment, in the transmission appa- 
ratus according to the second or third embodiment, an ID 
which is given to the apparatus during manufacture is stored, 
and the apparatus performs mutual inquiry of IDs with 
another apparatus to be permitted to have communication 
and registers the ID, in advance of use. Therefore, it is 
possible to realize a video transmission apparatus which 
solves radio interference and prevents interception in a 
multiple dwelling house in which the use wave areas may 
overlap uncertainly. 

Further, the reception mode is always executed in advance 
of the transmission mode to detect the frequency time tables 
of all the apparatuses performing transmission in the same 
wave area, and transmission is performed by using a fre- 
quency time table the use frequency of which is always 
different from those of these apparatuses. If a transmission 
signal from the other apparatus which has requested com- 
munication cannot be detected even when a predetermined 
period of time has passed after executing the transmission 
mode, retransmission is performed by using a frequency 
time table which is different from the above-described 
frequency time table. Therefore, it is possible to realize a 
video transmission apparatus which solves ratio interference 
in a multiple dwelling house in which the use wave areas 
may overlap uncertainly. 

Further, in the reception mode, when the ID which is 
permitted to have communication cannot bo confirmed, no 
audio and video signals are output. Therefore, it is possible 
to realize a video transmission apparatus which prevents 
interception in a multiple dwelling house in which the use 
wave areas may overlap uncertainly. 

Accordingly, in a multiple dwelling house in which the 
use wave areas may overlap uncertainly, radio interference 
is solved and interception is prevented, and therefore, the 
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transmission apparatus can be applied to an interior wireless 
terminal of a front-door visual phone or a visual telephone. 

While in this fourth embodiment a digitized audio signal 
is subjected to PCM, other compressive coding methods 
5 may be used. 

Further, while in this fourth embodiment the NTSC 
system is used as a standard television signal, the PAL 
system or the SECAM. system may be used. 

10 APPLICABILITY IN INDUSTORY 

According to a transmission apparatus of aspect 1, a relay 
station is provided between a master station and a slave 
station which transmit video or audio by utilizing a minute- 
15 power wave, a transmission signal from the master station 
includes information indicating the address of the slave 
station and a frequency at which the self-station receives a 
signal from the relay station, the relay station modulates the 
frequency of the wave received from the master station to a 
20 different frequency and outputs it, and the slave station 
recognizes that the transmission signal is a signal directed to 
the self-station and then modulates the minute-power wave 
to the frequency specified by the relay station, thereby 
establishing a transmission path between the master station 
25 and the slave station. Therefore, this apparatus enables 
transmission in the case where the distance between the 
master station and the slave station exceeds the reachable 
range of the minute-power wave. 

According to a transmission apparatus of aspect 2, in the 
30 transmission apparatus of aspect 1, a standard television 
signal is used as the transmission signal in the forward path 
from the master station to the slave station, and a PCM audio 
signal and the information indicating the address of the slave 
station and the reception frequency specified by the self- 
35 station are superposed on a video signal during the vertical 
blanking period of the video signal. Therefore, this appara- 
tus enables transmission in the case where the distance 
between the master station and the slave station exceeds the 
reachable range of the minute-power wave. Further, when 
40 the standard television signal is used as the transmission 
signal, the PCM audio signal and the information indicating 
the address of the slave station and the reception frequency 
specified by the self-station can be superposed to the trans- 
mission signal. 

45 According to a transmission apparatus of aspect 3, this 
transmission apparatus is provided with a transmitter having 
an RF converter which generates a standard television signal 
and a receiver having an RE tuner which receives the 
standard television signal, frequencies which can be used for 
50 video transmission are detected within the reception band of 
the RF tuner in advance of use, the detected frequencies are 
registered in both of the transmitter and the receiver, and the 
power spectrum is spread by changing the frequency within 
the range of the communication frequency list to perform 
55 spread spectrum communication. Therefore, it is possible to 
obtain a transmission apparahis which reduces the influence 
of multi-path. 

According to a transmission apparatus of aspect 4, in the 
transmission apparahis of aspect 3, the transmission power 
fio is automatically changed in accordance with the use fre- 
quency band width so as to keep the power density per unit 
band width constant. Therefore, this apparatus enables trans- 
mission at a minute-power wave level which does not 
interfere with reception of an existing radio communication 
65 apparatus. 

According to a transmission apparatus of aspect 5, in the 
transmission apparatus of aspect 3 or A, the frequency during 
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the communication is changed in synchronization with the 
synchronous timing of the video signal. Therefore, disor- 
dering of the video signal due to the frequency change can 
be reduced, resulting in video transmission with improved 
image quality. 

According to a transmission apparatus of aspect 6, in the 
transmission apparatus according to any of aspects 3 to 5, a 
control signal is transmitted by superposing it on the video 
signal in the blanking period. Therefore, it is possible to 
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station which transmit video or audio by utilizing a minute- 
power wave, a transmission signal from the master station 
includes information indicating the address of the slave 
station and a frequency at which the self-station receives a 
signal from the relay station, the relay station modulates the 
frequency of the wave received from the master station to a 
different frequency and outputs it, and the slave station 
recognizes that the transmission signal is a signal directed to 
the self-station and then modulates the minute-power wave 



control the operation of the receiving apparatus from the 10 to the frequency specified by the relay station, thereby 



transmission apparatus. 

According to a transmission apparatus of aspect 7, in the 
transmission apparatus according to any of aspects 3 to 6, an 
audio signal is subjected to PCM, and the PCM audio signal 
is transmitted by superposing it on the video signal in the 
blanking period. Therefore, noise in the audio signal due to 
the frequency change is removed, resulting in transmission 
with improved sound quality. 

According to a transmission apparatus of aspect 8, first 
and second transmission/reception apparatuses are con- 
structed by using the transmission apparatus according to 
any of aspects 3 to 8, and the frequency is changed within 
the communication frequency list, from the higher fre- 
quency to the lower frequency or in the reverse order, by 
using different frequency time tables for the first and second 25 the master st 
es. Therefore, mutual con- range of the 



respective transmission/recep- 



establishing a transmission path between the master station 
and the slave station. Therefore, this method enables trans- 
mission in the case where the distance between the master 
station and the slave station exceeds the reachable range of 
the minute-power wave. 

According to a transmission method of aspect 14, in the 
transmission method of aspect 13, a standard television 
signal is used as the transmission signal in the forward path 
from the master station to the slave station, and a PCM audio 
signal and the information indicating the address of the slave 
station and the reception frequency specified by the self- 
station are superposed on a video signal during the vertical 
blanking period of the video signal. Therefore, this method 
enables transmission in the case where the distance between 
the slave station exceeds the reachable 
ite-power wave. Further, when the standard 



television signal is used as the tr 



n signal, the PCM 



trol is realized between the r< 

tion apparatuses. audio signal and the information indicating the address of 

According to a transmission apparatus of aspect 9, in the (he slave station and the reception frequency specified by the 

transmission apparatus of aspect 8, the previously registered 30 self-station can be superposed o the transmission signal, 

communication frequency list is used when starting the According to a transmission method of aspect 15, this 

communication and, after communication has been started, method uses a transmitter having an RF converter which 

a second communication frequency list wliich is obtained by generates a standard television signal and a receiver having 

duplicating the registered communication frequency list is an RF tuner which receives the standard television signal, 

desirably updated according to the information as to whether 35 frequencies which can be used for video transmission are 

the communication is good or bad. Therefore, the influence detected within the reception band of the RF tuner in 

of multi-path is solved. advance of use, the detected frequencies are registered in 

According to a transmission apparatus of aspect 10, in the both of the transmitter and the receiver, and the power 

transmission apparatus according to any of aspects 3 to 9, an spectrum is spread by changing the frequency within the 

ID which is given to the apparatus during manufacture is 40 range of the communication frequency list to perform spread 

stored, and mutual inquiry of IDs is performed with another spectrum communication. Therefore, it is possible to obtain 

transmission apparatus which is permitted to have commu- a transmission method which reduces the influence of multi - 

nication in advance of use, and then the ID is registered. path. 

Therefore, radio interference between the transmission According to a transmission method of aspect 16, in the 

apparatuses is avoided. ^ 45 transmission method of aspect 15, the transmission power is 

According to a transmission apparatus of aspect 11, in the automatically changed in accordance with the use frequency 

transmission apparatus of aspect 10, the reception mode is band width so as to keep the power density per unit band 

executed in advance of the transmission mode to detect the width constant. Therefore, this method enables transmission 

frequency time tables of all other transmission apparatuses at a minute-power wave level which does not interfere with 

which are performing transmission within the same wave 50 reception of an existing radio communication apparatus, 

area, and transmission is performed by using a frequency According to a transmission apparatus of aspect 17, in the 

time table the use frequency of which is always different transmission method of aspect 15 or 16, the frequency 

from those of these other transmission apparaftises. When a during the communication is changed in synchronization 

transmission signal from another apparatus which has with the synchronous timing of the video signal. Therefore, 

requested communication caimot be detected even when a 55 disordering of the video signal due to the frequency cl 



predetermined period of time has passed after starting the 
transmission mode, retransmission is performed by using a 
frequency time table different from the frequency time table 
which has been used. Therefore, radio interference between 
the transmission apparatuses is avoided. t 

According to a transmission apparams of aspect 12, in the 
transmission apparatus of aspect 10 or 11, when the ID 
which is permitted to have communication cannot be con- 
firmed in the reception mode, output of audio or video is 
stopped. Therefore, interception is avoided. 6 

According to a transmission method of aspect 13, a relay 
station is provided between a master station and a slave 



be reduced, resulting in video transmission with 
improved image quality. 

According to a transmission method of aspect 18, in the 
transmission method according to any of aspects 15 to 17, a 
control signal is transmitted by superposing it on the video 
signal in the blanking period. Therefore, it is possible to 
control the operation of the receiving apparatus from the 
transmission apparatus. 

According to a transmission method of aspect 19, in the 
transmission method according lo any of aspects 15 to 18, an 
audio signal is subjected to PCM, and the PCM audio signal 
is transmitted by superposing it on the video signal in the 
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blanking period. Therefore, noise in the audio signal due to 
the frequency change is removed, resulting in transmission 
with improved sound quality. 

According to a transmission method of aspect 20, first and 
second transmission/reception apparatuses each performing 5 
the transmission method according to any of aspects IS to 19 
are provided, and the frequency is changed within the 
communication frequency list, from the higher frequency to 
the lower frequency or in the reverse order, by using 
different frequency time tables for the first and second 10 
transmission/reception apparatuses. Therefore, mutual con- 
trol is realized between the respective transmission/recep- 
tion apparatuses. 

According to a transmission method of aspect 21, in the 
transmission method of aspect 20, the previously registered 15 
communication frequency list is used when starting the 
communication and, after communication has been started, 
a second communication frequency list which is obtained by 
duplicating the registered communication frequency list is 
desirably updated according to the information as to whether 20 
the communication is good or bad. Therefore, the influence 
of multi-path is solved. 

According to a transmission method of aspect 22, in the 
transmission method according to any of aspects 15 to 21, an 
ID which is given to the apparatus during manufacture is 25 
stored, and mutual inquiry of IDs is performed with another 
transmission apparatus which is permitted to have commu- 
nication in advance of use, and then the ID is registered. 
Therefore, radio interference between the transmission 
apparatuses is avoided. 30 

According to a transmission method of aspect 23, in the 
transmission method of aspect 22, the reception mode is 
executed in advance of the transmission mode to delect the 
frequency time tables of all other transmission apparatuses 
which are performing transmission within the same wave 35 
area, and transmission is performed by using a frequency 
time table the use frequency of which is always different 
from those of these other transmission apparatuses. When a 
transmission signal from another apparatus which has 
requested communication cannot be detected even when a 40 
predetermined period of time has passed after starting the 
transmission mode, retransmission is performed by using a 
frequency time table different from the frequency time table 
which has been used. Therefore, radio interference between 
the transmission apparatuses is avoided. 45 

According to a transmission method of aspect 24, in the 
transmission method of aspect 22 or 23, when the ID which 
is permitted to have communication cannot be confirmed in 
the reception mode, output Of audio or video is stopped. 
Therefore, interception is avoided. 50 
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The 



claimed is: 

apparatus comprising; 



a master station for transmitting and receiving a video or 
audio transmission signal by utilizing a first minute- 55 
power wave, said transmission signal comprising slave 
station address information and master station receiv- 
ing frequency information indicating a frequency at 
which a master station can receive a signal from a relay 
station; a o 
a slave station for transmitting and receiving a video or 
audio transmission signal utilizing a second minute- 
power wave; and 
a relay station located between the master station and' the 
slave station, said master and slave stations located 65 
apart from each other by a distance longer than the 
reachable range of a first minute-power wave, wherein 



said relay station is for receiving a first minute-power 
signal (fl) from modulating at the master station, 
modulating it to a different frequency (f2), and trans- 
mitting the modulated first minute-power signal to the 
slave station; 

said relay station is for receiving from the master station, 
return frequency information (fO) as part of a first 
minute-power sigual, demodulating a portion of a sec- 
ond minute-power signal received from the slave sta- 
tion, modulating the demodulated portion at the master 
station return frequency (fO), and transmitting the 
modulated portion of the second minute-power signal 
to the master station, thereby establishing a return 
transmission path between the relay station and the 
master station; 

said relay station is for transmitting information about a 
relay station receiving frequency at which the relay 
station receives a signal from the slave station; 

said slave station is for recognizing that a transmission 
signal is a signal directed to said slave station; and 

said slave station is for modulating and transmitting a 
response signal comprising video or audio information 
at said relay station receiving frequency, thereby estab- 
lishing a transmission path between the master station 
and the slave station. 

2. The transmission apparatus as described in claim 1, 
wherein: 

said master station is for transmitting a transmission 
signal comprising: 

a standard television signal in the forward path from the 
master station to the slave station; and 

a PCM audio signal and the information indicating the 
address of the slave station and the reception frequency 
specified by the slave station superposed on a video 
signal during the vertical blanking period of the video 

3. A transmission method for mutually transmitting video 
and audio transmission signals between a master station and 
a slave station by utilizing a minute-power wave, compris- 



ing: 

locating a relay station between the master station and the 
slave station which are located apart from each other by 
a distance longer than the reachable range of the 
minute-power wave; 

generating a transmission signal from the master station 
comprising, in addition to original audio or video 
information, information indicating an address of the 
slave station, and information indicating a frequency at 
which the master station receives a signal from the 
relay station; 

modulating by said relay station the frequency of the 
minute-power wave received from the master station to 
a different frequency and outputting said different fre- 
quency; 

transmitting by said relay station information about a 
frequency at which the relay station receives a signal 
from the slave station; and 

modulating by the slave station the minute-power wave to 
the frequency specified by the relay station and trans- 
mitting the video or audio, thereby establishing a 
transmission path between the master station and the 
slave station, when the slave station recognizes that the 
transmission signal is a signal directed to the slave 
station. 

4. The transmission method as described in claim 3, 
further comprising: 



US 7,209,746 Bl 
39 40 

using a standard television signal as the transmission frequency specified by the slave station on a video 

signal in the forward path from the master station to the signal during the vertical blanking period of the video 

slave station; and signal. 

superposing a PCM audio signal and the information 
indicating the destination station and the reception ***** 
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